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Foreword 


I was born in 1947, the year before American artist Charles Biederman 
published Art as the Evolution of Visual Knowledge. In that central year of 
the twentieth century he gave art a focal place in the new scholarship of 
consciousness and cognition. Now, at the dawn of a new millennium, some 
scientists suggest that art is one of the few activities that distinguish homo 
sapiens from our hominid ancestors. It would seem that art is not only a 
powerful and uniquely human language that helps us engage with and 
comprehend and communicate our universe: perhaps it is art amongst all 
human endeavours that defines who we are. 

With the advent of the Computer and in the context of the twentieth 
century intemational art and technology movement, many artists began to 
explore the boundaries of cybemetics, cognition and artificial intelligence. In 
the late 1960s and 1970s some were amongst the pioneers who defíned an 
entirely new fíeld of study now know as artificial life. By the end of the 
century we were using terms like computational paradigm to describe the 
proliferating knowledge base that had been uniquely enabled by digital 
technology. 

And now, some 50 years after Biederman’s pioneering publication it is 
possible to bring together some of the key practitioners whose work has 
helped define the intersection of art and technology. All have been 
associated in some way with the Creativity and Cognition Research Studio 
(C&CRS) programme at Loughborough University. 

It is perhaps apt that a university that was founded in the 1960s in a small 
English market town should have provided the venue for one of the world’s 
most dynamic interdisciplinary research programmes addressing this 

exciting area. I grow ever disenchanted by the traditional universities - those 

lumbering dinosaurs with their fortress faculties designed only to defend 
discipline against discipline whose economic rationalism both undermines 
and actively discourages collaboration whilst simultaneously ossifying the 
past at the expense of the future. 

The dualism invoked by CP Snow’s “two cultures” is at last being 
eroded. A new synthesis is emerging, slowly to be sure, but wasn’t it Kuhn 
himself who suggested that “disciplines change when oíd men die”? But 
disciplines are changing: Science is accommodating the qualitative and art 
the quantitative. We can no longer hold dear to the modemist and simplistic 
grand narratives of Science as the logical Teft brain’ expression of human 
endeavour and of art as the lateral ‘right lobe’ activity. 


Vil 
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In their introductory chapters, Linda Candy and Emest Edmonds provide 
a valuable background and introduction to the book’s themes. They plot a 
history of art and Science collaborations and trace the origins and context of 
the C&CRS. Much of the work of the centre has investigated the 
technological needs of artists and how to meet them. Several of the chapters 
describe projects they have undertaken. These are complemented by essays 
by pioneers and practitioners whose work has helped define the fíeld and its 
achievements and needs. 

Art and technology were associated with the period of late modemism in 
the twentieth century. The fíeld suffered when it was rejected by the youthful 
and aggressive post-modemists who, like all children, deny their heritage. 
However, I am glad to see that this important historical contribution is being 
re-addressed and re-contextualized by a more mature generation who can 
now acknowledge the continuity of history and the connectivity of ideas. 

These essays make an exceptional and essential publication. I am grateful 
to the authors whose commitment and effort over several decades has made 
such a book possible. It comes at an important time and will provide a 
valuable keystone reference. The historical contributions are especially 
welcome. Some of the pioneers have already retumed their elements to the 
matrix. Soon it will no longer be possible to write about this period in the 
first person singular. 

Paul Brown 
The Sunshine Coast 
February 2002 



Any sufficiently advanced technology is indistínguishable from magic. 
Arthur C. Clarke, 1962: Profües oí the Future 



I did not want 
answers that might 
show up on the 
monitor seemingly 
by magic. 

Michael Kidner, 1996 



Art does not reproduce tbe visible: 
raíher, it makes visible. 

Paul Klee. 1958: Inward Vision 


Digital technology 
may enable what is 
already there to 
be seen. 
M i ch ae I Q u antr i lil, 1999 



Preface 


Imagine a scene: in a darkened room a moving image is projected onto a 
large screen. In front of it, several people are moving rapidly in different 
directions, waving their arms and simultaneously watching the screen. They 
might be laughing or chatting to one another or quietly observing the shapes, 
colours and sounds that are continually changing as if in reaction to the 
movements of those present. As a matter of fact that is exactly what is 
happening. In today’s world of art and technology this is an interactive or 
‘participatory’ art experience. Together, artists and technologists have 
created spaces in which infra-red sensors detect people’s movements and by 
detecting the movements in the space, a Computer generates visual images 
and sounds which are displayed so that everyone can see the artwork as it 
evolves. 

Experiments in art that involve audience participation have been taking 
place for some time and, because they subvert conventional expectations 
about the nature of art, they can appear in unexpected quarters and 
sometimes in disguise. The Millennium Dome of the Year 2000 in London 
received extensive media coverage and was the butt of many jokes. Some 
things, however, escaped press attention. One, in particular, is an interesting 
reflection on our current ideas of what is art and what is play. Few of the 
thousands who crowded into the Play Zone realized that the games they were 
enjoying were originally experiments in art. The innovative art and 
technology projects that gave rise to the Iamascope were direct descendants 
of Cybemetic Serendipity, the groundbreaking Computer art show of 1968. 

Interest in play and games is now a common theme in art. It might take 
the form of a sculpture that invites touching or climbing, as well as viewing, 
or a community project initiated by an artist, but created by people living in 
the same building who record their daily experiences in text and images. 
There are even Computer games designed by artists. The link between play 
and art is participation. Participation in interactive art brings with it the kind 
of engagement in the Creative process that is normally denied the art viewing 
public. Interaction is central to art practice today but is not part of 
conventional gallery culture. The new art and technology experiences do not 
necessarily fit comfortably into familiar cultural contexts. Being in 
interactive spaces is engaging and interesting. Children and adults too can 
have fun with this kind of experimental art. It is one example of the new 
forms and the new audience relationships that are developing at the 
intersection of art and technology. 


xi 
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This book is an exploration of Creative practice in art and technology. It 
brings together artists, technologists and researchers who have written about 
emerging correspondences between virtual and physical worlds, between 
human and machine processes, between abstract concepts and their physical 
realizations, between music and visualization and between film and painting. 
It is a story of new visions and new forms. 

Digital art is not always recognized by the conventions of traditional art 
culture. It has a different character and form that means it is not necessarily 
reliant upon the usual outlets for artworks such as the public and commercial 
gallery system. The digital world lends itself to new modes of dissemination 
and, indeed, many of the practitioners are attracted to it for that very reason. 
The Internet, the vast system of computers that form a communicating 
network throughout the world, has opened up many access and delivery 
options for art. 

The book aróse from research into the intersection of art and technology 
through a series of artist-in-residence projects. Artists worked with 
technologists to develop new artworks whilst researchers gathered 
information in order to learn as much as possible about the Creative 

processes involved. A practice-based action research approach was used to 
investígate the Creative process in a real context and as it takes place. One 
aim was to learn how to evolve strategies for developing responsive 
environments for art and technology innovation. We learn that Creative 
practice offers new challenges and inspirations for the technologist as well as 
the artist and that artist and technologist need to find imaginative ways 
forward together if they are to realize their ambitions and gain mutual 
benefit. Most important, successful collaboration involves developing 
effective and personal partnerships that sustain creativity over time. 

There are signifícant changes in art practice taking place as a result of the 
potential that digital technology offers. Artists are facing considerable 
demands upon artistic concepts and art making skills alike. It is those very 
challenges that make it exciting. Digital technology can perform a number of 
roles in art practice: it can act as an aid to the artist by making multi- 
dimensional visualizations of an image; it can perform a direct role in the 
artwork itself by controlling movement or sound or a combination of 
elements; it can carry out instructions to create the contours and 
configuration of a work by generating instructions for láser cuttings or high 
quality screen-printing. Some of the artists represented in this book combine 
all these roles of the technology in their work. All are using the unique 
characteristics of digital technology to advance their art practice. This 
collection of experiences and viewpoints provides a picture of this changing 
world as it is taking place at the start of the twenty-fírst century. 
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Part 1 




It ¡s no longer enough to 
speak of fhe converge nce or 
reciprocity of art and Science 
_but to specify which art and 
which Science, and, by what 
means they might fruitfully 
interact. Roy Ascott 




The algorist programs 
of rny time will then fade 
into an archaic pasí and 
our code will look quaint. 
í hopa I i ive iong enough 
to savor the rebirth of this 
neo-formal ist art as it spríngs 
forth with vibrant lite in the 2lst 
Ceníury, Román Verostko 



And this isnl mereiy a technological revolution, We are being swept forward ¡n an 
accelerating cultural revolution of unprecedented scale. Harold Cohén 
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Context 


In the popular mind, computers have a poor reputation when it comes to 
creativity. Until the invention of the World Wide Web, they were asso- 
ciated mainly with calculations, Science, banking and word processing. 
However, from the early days of computers, some people have always 
been interested in using them to create art. In 1963 the magazine, Com¬ 
puters and Automation began its annual competítion on Computer art. 
Computer graphics were publicly exhibited as art by Georg Nees 1 at the 
Studio Galerie, University of Stuttgart in January, 1965. The exhibition, 
which was opened by Max Bense, showed works produced with a graph 
plotter and generated by Computer programs written by Nees himself. 
Later in the same year, A. Michael Noli and Bela Julesz 3 showed Com¬ 
puter graphics at the Howard Wise Gallery in New York and, in Novem- 
ber, Frieder Nake 4 exhibited his Computer graphics at the Wendelin Nied- 
lich Galerie, also in Stuttgart. He recalls that distant beginning and the 
personalities involved later in this chapter. For a few people, at least, a 
new era had really begun. 

Some of the outcomes of the early explorations in computers in art 
were shown at the Cybemetic Serendipity exhibition held at the Institute 
for Contemporary Art in London in 1968 [1]. It was curated by Jasia 
Reichardt who also produced one of the fírst books on the subject, The 
Computer in Art in 1971 [2]. The 1965 exhibitions, the 1968 Cybemetic 
Serendipity event and Reichardt’s 1971 book all demonstrated the Corn¬ 
ing together of technologists and artists in collaborations of one form or 
another. Sometimes it was hard to know who was the artist and who was 
the technologist, a distinction that was, perhaps, irrelevant in any case. 

In her book, Reichardt associates concrete poetry and Computer art as 
art movements that had no masterpieces associated with them, but never- 
theless, are significant both socially and artistically: 

The salient points are that both these movements are intemational, that 
they are motivated by the use of media, technique and method, rather than 
an ideology, and that those participating in them come from a variety of 
professions, disciplines and walks of life. Not all concrete poets are in facts 
poets, and very few so-called Computer artists are in fact what we usually 
mean by “artists” [2, p. 7]. 
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A case in point is Frieder Nake, Professor of Computer Graphics, who, 
showed his work in one of the 1965 exhibitions. 

Personal Recollections of a Distant Beginning by Frieder Nake 

On an aftemoon in late January 1965, Max Bense had invited the usual crowd 
of intellectuals, artists, and hangers-on to his Studiengalerie up in the ivory 
tower that housed his institute of philosophy at the University of Stuttgart. 
Bense was well-known, by that time, to a dedicated intemational group of 
avant-garde artists, writers, and thinkers for his critical rationalism and, in par¬ 
ticular, his theory of information aesthetics. Shannon and Weaver’s concept of 
information defined the background for attempts by Bense and his students to 
invent quantitative measures of the aesthetics of objects. 

Many artists had exhibited their works, or had read their texts, in the Studi¬ 
engalerie. It had become a place for all those who shared the view that generat- 
ing works of art (“aesthetic objects”) was as rational an activity as anything in 
the natural Sciences. Now the announcement of this vernissage promised some- 
thing really new, something never (or hardly ever) heard of computer-generated 
art. 

Georg Nees, a mathematician at Siemens in Erlangen, exhibited a small set 
of no more than ten line drawings. A little brochure appeared for the occasion 
in the series rot (no. 19 of the series). It contained six reproductions of Com¬ 
puter drawings accompanied by short descriptions of the algorithmic essence of 
each of the graphics. The brochure also carried a text in the style of a manifestó 
by Bense: “Projects of generative aesthetics”. 

A flock of artists from the Stuttgart Academy of Fine Arts, and from the 
city were present. Among them, if I recall correctly, Antón Stankowski, Heinz 
Trókes, K.R.H. Sonderborg, Herbert W. Kapitzki. Some of them became 
nervous, hostile, furious. Some left. If these pictures were done by use of a 
Computer, how could they possibly be art? The idea was ridiculous! Where was 
the inspiration, the intuition, the Creative act? What the heck could be the mes- 
sage of these pictures? They were nothing but black straight lines on white pa- 
per, combined into simple geometric shapes. Variations, combinatorics, ran- 
domness. Indeed, randomness had played an important role in the generative 
process whereby a digital Computer had controlled a flat-bed drawing machine, 
the remarkable Zuse Z64 Graphomat, to output the graphics. 

But even randomness, the artists leamed, was not really random but only 
calculated pseudo-randomness, the type of randomness possible on a digital 
Computer. A fake, from start to end, christened as art! 

Max Bense, observing the unrest among his guests and friends, was pro- 
vocative as always but, at the same time, made an attempt to dampen their 
protests. He quickly invented the term “artificial art” to distinguish the Com¬ 
puter products from human pictures. A great idea, it seems to me: generative 
art was artificial art. Chomsky’s generative grammar and Minsky’s artificial in- 
telligence were combined into a new approach to one of the most cherished 
human endeavors. The birth of digital art became the birth of artificial art. In 
1965, in Stutttgart, a new page in the book of artificiality was tumed over. 
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For me as a young and innocent witness of the scene, all this was exciting 
and puzzling. How seriously these famous people seemed to be taking some- 
thing that, to me, was everyday and business as usual. Only a few kilometres 
away from the location of this worldwide first exhibition of Computer art, at 
the computing center of the university, I had programmed drawings quite simi¬ 
lar to some of George Nees\ Sets, bundles, and structures of straight lines, de- 
termined by calculated randomness and put on paper by a Computer controlled 
drawing device - it existed all up there, at the centre, too. It had been my job 
as a student assistant to develop from scratch a basic program package to con¬ 
trol the same Graphomat drawing machine that Nees had access to, but from a 
different Computer platform. This job was fínished by mid 1964. As one set of 
test pictures, I had chosen random line pattems of different kinds. 

Now I discovered that elsewhere, others had had similar ideas. But to top 
this, Nees had dared to exhibit the works and claim they were fine art, albeit 
only artificial art. Why then shouldn’t I daré do the same? 

I approached Wendelin Niedlich, a bookseller, art gallery owner, and cul¬ 
tural institution in Stuttgart. To my surprise, he agreed to mount a show later 
that year. So in November of 1965, a second exhibition of Computer generated 
art took place in Stuttgart. The set that Georg Nees had shown earlier was in- 
cluded as an add-on to an exhibition of a substantially larger collection of my 
works. Around the time I leamed that, in the USA, A. Michael Noli and Bela 
Julesz had had a show at the Howard Wise Gallery in New York already in 
April that same year. Noli was awarded the first prize of the Computer art con¬ 
test of the joumal, Computers and Automation , in August 1965. So 1965 
marks the year of three such events. 

The press, televisión, some art colleges, symposia got interested in what I 
did. A great time started for a young mathematician who had become an artist. 

In 1966, Computers and Automation honoured me with the first prize in their 
contest. In 1969, Georg Nees published his doctoral dissertation. It became the 
first ever, I believe, on Computer art. Max Bense had been his advisor. 

Projects in generative art played a role motivating Jasia Reichardt to assem- 
ble that now historie show, Cybemetic Serendipity, at the Institute of Con- 
temporary Art in London, in the summer of 1968. By far not as well known is 
a series of symposia, exhibitions, even an intemational joumal {BIT Interna¬ 
tional) that were initiated and directed by the late Boris Kelemen and his col- 
leagues atthe Galleries of the City of Zagreb, Yugoslavia. Concrete and con- 
structivist art then met emerging Computer art in a socialist country. The coun- 
try doesn’t exist any more. How about the art? 

Frieder Nake, University of Bremen , 2001 

The 1965 exhibitions and Cybemetic Serendipity were not the only signs 
in the 1960s of the emerging importance of the Computer in the arts. 
The interdisciplinary art, Science and technology joumal, Leonardo , was 
founded in 1967. Subsequently, in 1969, the Computer Arts Society was 
formed in London to “promote the Creative use of computers in the 
arts”. This society staged Event One and began a lively debate through its 
bulletin, Page which continued into the 1980s [3]. 
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In 1966, Billy Kluver founded Experiments in Art and Technology- 
(E.A.T.), in New York [4]. He had been Assistant Professor of Electrical 
Engineering at the University of California at Berkeley, and was subse- 
quently at Bell Telephone Laboratories. In the early 1960s, he collabo- 
rated with artists on works of art incorporating new technology, including 
Jean Tinguely, Jasper Johns, Yvonne Rainer, Robert Rauschenberg, John 
Cage and Andy Warhol. Gamet Hertz 5 interviewed him about E.A.T. in 
1995. That interview forms the next section. 

An Interview with Billy Kluver by Garnet Hertz 

Garnet Hertz: In an attempt to bring technologists and artists together, Ex¬ 
periments in Art and Technology was formed in 1966. E.A.T., as the group 
was called, existed to link artists and engineers in collaborative projects. The 
apparently impossible gap of engineering and art was explicitly spanned for the 
first time. At the forefront of this movement was the electrical engineer Billy 
Kluver, a PhD in electrical engineering, who was equally involved in the con- 
temporary art scene. 

To get to the historical bottom of E.A.T. and the art and technology 
movement, I tracked down Billy Kluver in New York. Still directing E.A.T. 
after thirty years, he shared with me his memories, thoughts, and goals. 

H: What were some of the original ideas and goals in the formation of E.A.T.? 

Billy Kluver: The goal from the beginning was to provide new materials for 
artists in the form of technology. A shift happened because, from my own ex- 
perience, I had worked in 1960 with Tinguely to do the machine that destroyed 
itself in the Garden of MoMA. At that time I employed - or coerced - a lot of 
my co-workers at Bell Labs to work on the project. 

When I saw that, I realized that the engineers could help the artists; the en¬ 
gineers themselves could be the materials for the artists. After the event, I got 
besieged by a lot of artists in New York like Andy Warhol, Robert Rauschen¬ 
berg, Jasper Johns-all of them. Robert Whitman and Rauschenberg put the no- 
tion together that it should be a collaboration between artists and engineers, 
where they were equally represented. The idea was that a one to one collabora¬ 
tion could produce something that neither of the two could individually fore- 
see. And that was the basis for the whole thing, and the System developed 
from there. 

We had to do a lot of ‘propaganda’ because in the 1960s the difference be¬ 
tween art and engineering was an enormous canyon. We understood that we 
had to recruit engineers - that was the barrier we had to go through. 

This whole thing spread within a year or two all over the United States. So, 
when an artist phoned in and said: “I have this problem” we had one person on 
the staff that would fínd an engineer to help them out - and that was it. 

The other thing that we did from the very beginning was organize large pro¬ 
jects. The fírst one of course was NINE EVENINGS in 1966, out of which 
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E.A.T. actually carne. The main breakthrough in NINE EVENINGS was scale. 
Everybody in New York was there. Practically every artist in New York helped 
make it a go, and about 10,000 spectators saw it. Since then we have initiated 
40-50 projects, the last one happening last summer in Northern Greenland. So 
those are the two operations of E.A.T.: matching and making projects. 

H: I have a quote here... “Kluver saw many parallels between contemporary art 
and Science, both of which were concemed basically with the investigation of 
life...a visión of American technological genius humanized and made wiser by 
the imaginative perception of artists...” Does that accurately describe your 
goal? 

K: Well, it could be said better than that...The way I see it is that artists pro- 
vide non-artists - engineers or whomever - a certain number of things which 
non-artists do not possess. The engineer expands his visión and gets involved 
with problems which are not the kind of rational problems that come up in his 
daily routine. And the engineer becomes committed because it becomes a fas- 
cinating technological problem that nobody else would have raised. 

If the engineer gets involved with the kinds of questions that an artist 
would raise, then the activities of the engineer go closer towards that of hu- 
manity... Now, this is all sort of philosophical - in practice, it has to do with 
doing it. 

H: So, is technology a transparent médium that artists should be able to use... 
there’s not really a moral side to technology? 

K: Well, no. The artists have shaped technology. They have helped make 
technology more human. They automatically will because they’re artists. 
That’s by defínition. If they do something it automatically comes out human. 
There’s no way you can come out and say that if art is the driving forcé in a 
technological situation then it will come out with destructive ideas. That’s not 
possible. But what happens, of course, is that the artist widens the visión of 
the engineer. 

H: And so artists can provide a conscience or humanizing element to the tech¬ 
nology? 

K: Yes, that’s what I mean... but that’s saying it too much. There might be 
other consciousness that comes from other sources than art. I think there is a 
huge consciousness inside technology that hasn't been tapped. 

H: It seemed like the whole art and technology movement of the late 1960s 
seemed to lose some of its initial momentum in the 1970s - at least that’s the 
impression that the postmodem texts give. 

K: The texts are horrible. One of the amusing things is that they tell us we’ve 
done things we never did. But, on the question of the momentum - already in 
the first newsletter, we said that if we were successful we would disappear. We 
would disappear because there is really no function like E.A.T. that needs to 
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exist in society if we were successful. It would be perfectly natural for an artist 
to be able to contact an engineer him or herself. If it was natural, why should 
we be involved? And that’s what we have stated from the beginning - and of 
course, that is what has happened. The universities, the Computer graphic so- 
cieties, artist societies, and organizations like your own - it was inevitable. 

People inNew York wanted us to move in, to set up labs with all of the 
equipment, but we constantly refused. It was not a matter of institutionalizing. 
I'm very pleased that the initial attitude was like that because it meant that we 
could still exist. To institutionalize anything in this area is dangerous and self- 
destructive. If s just a matter of solving problems, and you can do that forever. 

H: It makes sense that people who are critical of E.A.T. have misinterpreted it 
as being very institutionalized when in reality, it is quite the opposite. 

K: The main thing is that we never anticipated the growth in the late sixties - 
and you had to take care of it - so you needed a staff. Everybody then imme- 
diately thought “Oh my God, they’re making a lot of money”. Actually, you 
can’t believe all of the debts that we had. I saved E.A.T. by selling every art- 
work I had, not by making money. I sold things that would have made me a 
billionaire if I would have held on to them. 

H: How do you “match” artists through E.A.T.? 

K: Almost anybody who calis us, we help. I never ask to see people’s paint- 
ings or anything that they do. Usually the conversation starts off with “I have 
a problem...” After that, I always ask the same three questions when somebody 
calis me about something: (1) How big is it, (2) How many people are going 
to see it, and (3) Is it inside or outside? If there is no answer to any one of 
these three questions - like “It could be as big as you wanf’, or “It could be 
inside or outside” - you know that he or she has no idea of what they’re do- 
ing. They haven’t taken into account the reality of the project. If you can get 
down to the reality of the problem, you can usually sol ve it in a few minutes. 
It’s amazing how simple it is to find the answer. 

While matching, I always have the artist cali the engineer directly. There is 
a lot of intimidation there in the fírst place. E.A.T.’s most important role is to 
eliminate the initial intimidation. Once the engineer and the artist get to talk 
together - if there is anything there - it will happen. If there isn’t, it will die 
in ten seconds. It’s happened that way for o ver thirty years. 

H: So there’s no mission of E.A.T. overtaking the art scene... 

K: Overtake? It’s already been overtaken. Namely that people can talk about it 
without being terrified. This has been what I’ve said since the early sixties. 
Nobody then could believe that an artist could talk to an engineer...For exam- 
ple, do you know the group called SRL? 

H: Yeah, Survival Research Laboratories with Mark Pauline... 
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K: We talk now and then. I see them as being brilliant - just totally brilliant. 
He is of the next generation and he understands the business of “getting things 
done”. And that’s what it’s all about - GETTING IT DONE - that’s the key 
to all of it. Artists will often be intimidated by “Oh, it’s a problem” - they 
think a power plug is an enemy. 

H: So, what if somebody were to cali you the “Godfather of Technology and 
Arf’? 


K: Well, I guess in a way it’s probably true. However, Tatlin is to me the real 
Godfather - the constructivist artist. That group embraced technology, and 
embraced it in terms of art. 

Many people wanted E.A.T. to be about art and Science, but I insisted it be 
art and technology. Art and Science have really nothing to do with each other. 
Science is Science and art is art. Technology is the material and the physical- 
ity. However, as far as that goes - other people would have to agree with you, 
but I think that’s probably true - that I would be the Godfather of Art and 
Technology. 


Interview date: 19 April 1995 


Systems into Art 

The period from the mid to late 1960s was an exciting time in experi¬ 
mental art. Frieder Nake demonstrates both the energy of the time and 
the tensions between the technologist and artist roles. Kluver even says 
that “nobody then could believe that an artist could talk to an engineer”. 
This tensión between technology and art remains, in a lesser form, even 
today. In many ways it is a persistent theme in this book. To a few peo¬ 
ple in the 1960s and to many today, however, it is seen as a Creative 
tensión driving forward the development of new art. 

Both Frieder Nake and Billy Kluver refer to the artistic tradition of 
Constructivism 6 . New movements in Russian art in the early part of the 
twentieth century provides an important context to the arrival of new 
technology in art. An even earlier starting point for the story of com- 
puters in art could be Malevich’s essay of 1919, On New Systems in Art 
[5]. In it, he introduces the notion of making art with the help of “a law 
for the constructional inter-relationships of forms”, by which he meant 
the language, or system of form, rather than representations of the visual 
world. Patricia Railing, in From Science to Systems of Art [6] shows how 
Malevich looked towards Science to give a formal basis to his art. Devel- 
opments of such notions were widespread in the twentieth century, for 
example, in a discussion of the influences on British Systems movement, 
Stephen Bann says: 
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It is not the recurrence of the rectangle in Van Doesburg’s work which needs 

to engage us, but the series of relationships between rectangles and the ex- 

tent to which those relationships can be adequately formalised. [7] 

Malevich’s insight into Science and systems carne well before the ad- 
vent of computers, but at a time when mathematical logicians were de- 
veloping theories that proved to be very important for the invention of 
the Computer. This work on mathematical logic was investigating par¬ 
ticular kinds of systems, known as formal systems These are sets of pre¬ 
cise rules that apply to finite sets of objects rather like the rules of chess 
and the chess pieces. Such systems are fundamental in Computer pro- 
gramming. A Computer is basically a logical machine that manipulates 
systems of symbols. The symbols have formal rules that determine how 
they relate to one another, rather as the pieces on a chess board can be 
placed in very many different arrangements, but only ones in which cer- 
tain rules are obeyed. When a Computer manipulates such a system, it 
automatically moves the pieces, keeping within the rules, and searches 
for a result, such as check-mate. Another example of such a system is a 
collection of shapes with defíned correspondences between them, such as 
a Lego™ set [8]. In effect, the Computer can rearrange the pieces in any 
way, but only so that the rules, that determine how they fít, are followed. 

The output that a Computer produces, be it text, sounds, drawings or 
movement, is generated by a mapping from a set of intemal symbols to a 
set of physical entities such as marks, sounds or actions. The internal 
symbols, in tum, are determined by the operation of a formal system. For 
all its ability to calcúlate quickly or put images on screens or paper, it is 
the operation of formal systems that is at the core of what is unique 
about the Computer. 

For artists with an interest in systems, the Computer was a natural and 
irresistible médium to explore. Whilst a role for logical systems in art is 
both possible and interesting, the concrete realization of formal systems 
in logical machines, i.e. computers, brought new possibilities into play. 
The formal systems became dynamic as, in effect, they became expressed 
in Computer programs. Whereas before, formal systems were abstract and 
manipulated by human action, now a machine existed that could perform 
such manipulation automatically. It became possible, for example, to 
build machines that could play chess. This meant that an important step 
forward from Malevich’s concept of systems in art was taken by the art¬ 
ists who adopted programming in the 1960s. Each of them approached 
the subject from his or her personal point of view and not all of them 
would use the term ‘system’ in relation to their art, but if they pro- 
grammed, they certainly used a system in practice. 
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Recent Developments 

In the last part of the twentieth century, there was a remarkable growth 
in technology and art. Many organizations have been formed and the 
number of artists involved with digital technology has multiplied. By the 
1980s, YLEM (Artists in Science and Technology) had been formed in 
Palo Alto, California [9]; Electra, a large exhibition of electricity and 
electronics in the art of the twentieth century, was held in Paris [10]; and 
the artists’ initiative V2 [11], in Rotterdam, made the exploration of the 
impact of technology on society central to its work. In 1987, Ars Elec¬ 
trónica in Linz, Austria, began the Prix Ars Electrónica. Each year, juries 
of intemational experts award highly prestigious prizes to artists working 
in a wide range of digital media. The Ars Electrónica Centre, with its 
Museum of the Future, has recently opened [12]. Another important 
organizaron is ZKM (Zentrum fur Kunst und Medientechnologie) in 
Karslruhe, Germany, which combines dedicated exhibiting space with 
research and library facilities, all dedicated to art and digital media [13]. 
The NTT-InterCommunication Centre in Tokyo is equally active in 
high-value and high standard exhibitions, competitions and meetings on 
art and technology [14]. The research in art and technology that has 
been undertaken at the Advanced Telecommunications Research Institute 
(ATR) in Kyoto is particularly notable because it is grounded in a tech- 
nological world into which artists have entered as full collaborators and, 
in some cases, as project leaders [15]. 

At ATR, new technologies were developed with, and by artists, at the 
same time as new art forms were evolved. This investigation into art and 
technology was not an easy research project especially in Japan. It was 
not a main project but operated as a sub-project of the Media Integration 
and Communications Research Laboratories (MIC). The exposure to the 
public was enormous. In that sense, it was successful in demonstrating an 
innovative research direction and many other sub-projects at MIC were 
influenced. Naoko Tosa and Christa Sommerer and Laurent Mignonneau 
had to fit into the MIC projects in certain ways that they were able to 
demónstrate: for Tosa - non-verbal interaction with character agents; 
for Sommerer and Mignonneau - A-life and augmented reality (cyber 
space) interaction. Some installations were successful as art, but some 
were not. However, they demonstrated that serious technological re¬ 
search can be undertaken in an art-technology context. 

Today, the initiatives in this area are growing every day and it is well 
beyond the scope of this book to survey all the important and large cen¬ 
tres that have been established since the 1960s. 

Organizations promoting digital art have arisen firom a wide variety of 
backgrounds, including the visual arts, music, performance and film. Each 
of these starting points brings with it its own critical framework and ori- 
entation with respect to art and technology. The conceptual paths repre- 
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sented by performance and film, for example, have also embraced digital 
technology and offer their own perspective. In fact, Computer generated 
films were made at Bell Laboratories from the early 1960s. Time, as em- 
ployed in film and performance, as well as interaction and participation, 
are particularly significant in the context of the Computer. These possi- 
bilities have come to the fore most strongly in the recent past now that 
the power of the Computer is sufficient for many of the early dreams to 
be realized. Computers are important for art practice in many different 
ways and in relation to a wide range of media. 

The media that are used in digital art apply to many art forms, includ- 
ing painting, performance, film and participation. Where the médium is 
static such as printing, the technology issues concemed with the output 
devices (e.g. printers, video projection) are well understood. However, the 
situation is quite complex when it comes to interactive art work. Here, 
we are concemed with the way that the technology behaves, as well as, 
for example, how it looks. 

There are many pathways to the development of innovation in art and 
technology and the organizations mentioned above have different agen¬ 
das and frameworks that influence the particular approach adopted. The 
experiences in art and technology exploration that underpin this book 
spring from a field with a multi-disciplinary character. Human-Computer 
Interaction (HCI) combines new developments in interactive digital 
technology with research into the associated human issues [16]. 

Our understanding of the Creative process is based on studies in Science 
and design and, more recently, in art. In order to bring practice and re¬ 
search together in our search for more knowledge about the Creative 
process in art and technology, it was necessary to create an organiza- 
tional context in which new developments in the field could take place 
and research could be undertaken in parallel. 

Creativity and Cognition 

The background to the development of an environment for bringing art 
and technology together began with ideas and initiatives raised in key 
meetings at the Creativity and Cognition conferences [17]. The confer- 
ence series has helped to develop a community and led to the formation 
of the Creativity and Cognition Research Studios (C&CRS) [18] where 
digital artist-in-residence programmes have enabled artists and technolo- 
gists to work on collaborative projects. These programmes enabled an 
investigation into the requirements for an environment in which digital 
art can be produced, using the practice-based action research approach 
discussed later in Chapter 3. 
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From Conference to Environment 

The idea for the Creativity and Cognition conferences began on a small 
Dutch island, Terschelling, at a New Year gathering at the end of 1991. 
Many in the group were artists, while others studied creativity or the 
Creative use of computers. The idea carne from reflection during this 
gathering a series of meetings held throughout the world in the preceding 
four years. One was held in 1989, during a small conference on Heron 
Island on the Great Barrier Reef called Modeling Creativity and Knowl- 
edge-Based Creative Design [19]. Others took place in the same year at 
the exhibition, Constructivism versus Computer, and at the associated 
PRO Foundation conference, which took place in Rotterdam [20]. Some 
of these meetings considered questions about the modelling of creativity 
in the Computer or the role of smart Computer Systems in Creative work, 
such as design. Others looked at art or design practice and theory and the 
implications of the evolving computer-based technologies. 

The problem that was identified in Terschelling was that the two 
groups, one might say the scientists and the artists, did not meet to- 
gether. The computer-oriented meetings were not informed by Creative 
practitioners and the art-based meetings were not informed by Computer 
experts. The Creativity and Cognition series was created in order to bring 
all of the participants together. 

The first Creativity and Cognition meeting was held in 1993 and the 
second in 1996 [21, 22]. Both succeeded in bringing together lively and 
active people from the different fíelds of art and Science, enabling ex¬ 
perts from one field to mix with experts from other fíelds. This very fact 
meant that many well-wom assumptions had to be abandoned or, more 
often, be justified anew. 

With the 1999 and 2002 meetings the series has matured and is now 
running as Association of Computing Machinery (ACM) Special Interest 
Group in Computer-Human Interaction (SIGCHI) sponsored events [23]. 
ACM SIGCHI is the special interest group in Human-Computer Interac- 
tion, which is part of the Association for Computing Machinery, the 
largest intemational association devoted to the subject of computing. As 
well as meeting at the conferences, artists and technologists also carne 
together in collaborative projects. An initial artist-in-residence pro- 
gramme preceded the 1996 Creativity and Cognition conference. 

Creativity and Cognition Research Studios (C&CRS) 

C&CRS was established in 1998 as a joint venture between the School of 
Art and Design and the Department of Computer Science at Loughbor- 
ough University, England. The ethos of C&CRS is to make the art prac¬ 
tice the central focus of the work and to give artists equal status with 
technologists. C&CRS provides an environment where artists and tech- 
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nologists work as collaborators in the exploration of art and technology. 
The main goals are: 

• to create a strategy for encouraging innovation and change. 

• to foster inter-disciplinary work between artists and technologists. 

• to drive digital art practice in ways that are new and challenging. 

The key disciplines are: 

• Creative cognition : human capability for generating and evaluating 
new ideas. 

• Creative media : digital technologies for enabling and encouraging 
creativity. 

• digital arts : new art forms employing digital concepts and tech¬ 
nologies. 

A requirement of the C&CRS strategy is to put in place a mechanism 
for informing our general understanding of the technologies and Creative 
processes involved. C&CRS facilitates new initiatives in Creative digital 
art and, at the same time, provides a means of informing our under¬ 
standing of the art practices and how to extend the technologies in¬ 
volved. Experts in both Computer Science and digital art combine to de- 
velop art and technology projects within a single organizational frame- 
work. The strategy has, at its centre, a strong requirement for múltiple 
viewpoints both in terms of contributors to the process and in terms of 
what is delivered. 

To gain a clearer sense of the approach, C&CRS can be compared with 
the PARC Artists In Residence (PAIR) programme at XeroxPARC [24]. 
A common goal of C&CRS and PAIR is to have a strategy in place that 
encourages innovation and change across the whole spectrum. However, 
there are signifícant differences in the fundamental drivers and the re- 
sulting approaches of the two programmes. 

C&CRS is concemed with developing and researching innovative forms 
in art practice and facilitating that practice by enabling artists to work in 
a technical and physical environment not normally available to them. 
The goal is to enable new digital artwork to be developed and to study 
both the implications for art practice and future technologies. A key aim 
is to understand the requirements for support environments for Creative 
practitioners. PAIR was used to maintain and stimulate the parent orga¬ 
nizaron’s culture as a fertile ground for new ideas and new forms of tech- 
nological innovation. As one programme amongst many others, the pri- 
mary driver was to enrich the company’s scientific and product capability 
through a flow of new technological problems to be solved. At C&CRS, 
the primary aim is the co-evolution of art and technology accompanied 
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by studies of the processes and the outcomes in order to provide a better 
understanding for Creative practice generally. 

At C&CRS, artists and technologists are developing Systems for Crea¬ 
tive exploration through virtual and physical interactivity, pushing the 
technology and the art forward on several fronts. An understanding of 
the potential for supporting creativity is being pursued using the strategy 
of bringing in múltiple knowledge contributions and generating múltiple 
forms of output, supported by case studies of artists and technologists in 
collaboration. 

Whatever level of Computer expertise the artist might have, the issue 
of the influence of the use of the technological environment on Creative 
practice is important. The characteristics of art and technology intersec- 
tion and correspondence have implications for technological require- 
ments and the environments in which new developments can take place 
as well as directly upon art practice. In looking at developments in the 
computer-based environments that increasingly support the artist we can 
draw upon the results of studies in many domains. In particular we will be 
considering what we know and what we need to find out about in relation 
to: 

• environments for supporting the development process 

• research into conditions for individual and collaborative creativity 

• practitioner accounts of personal and collaborative explorations. 

Notes 

1 Georg Nees is thought to have gained the first PhD in Computer Art in 1969. 

Max Bense has been credited with founding the field of Visual Semiotics. 

3 A. Michael Noli and Bela Julesz both worked at AT&T Bell Laboratories in 1965 on 
visual research, Communications and Computer graphics. 

4 Frieder Nake: see the biographical note. 

5 Gamet Hetz is a Canadian artist who investigates technology and communication. 

6 Constructivism: in its broad meaning, abstract geometric art with its origin in Russia 
in the early twentieth century. 
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Most artists probably need access to new technology 'doctors' or 
'surgeries\..we need residencies with technical support to get 
projects started and then regular check ups. Joan Ashworth 


I would rank people skills 
as paramount closely 
followed by technical 
resources and know- 
how. The intelligence, 
good will and sensitivity 
of the support team 
are vital. Peter Lowe 

Whilst the conceptual developments 
are the key issues, the role of the 
technology in encouraging, enabling 
and inspiring them has been central. 

Ernest Edmonds 




Developing a broad horizontal framework covering logistics like 
access, permissions, bookings, getting hold of the right people, 
basic software support and general standard software. 

Dave Everitt 


The ideal way is a 
network of resources 
offering a variety of 
opportunities, software 
and hardware. 
Beverley Hood 
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Environment 


The challenge in creating a strategy designed to explore the nature of the rela- 
tionship between artists and scientists is to create circumstances that engender 
the kind of communication that leads to a successful exchange of knowledge 
and perspectives and to an opportunity to explore new territory. The symbiotic 
merging establishes a pattem of exploration, development, and innovation, as 
each participant responds to the other’s viewpoints and areas of expertise. [1] 

Intersection between art and technology in the 1960s was led by artists 
and Computer specialists whose commitment was essential for the sur- 
vival of those early ventures. It was also a time when academic equip- 
ment proved a useful resource for experimentation. From the 1980s on- 
wards, the rapid changes in technologies presented new opportunities and 
demanded different approaches. Inter-disciplinary research, such as the 
early Xerox PARC work on user interfaces, was to have a profound effect 
on the take up of digital technology in the wider community. The inven- 
tion of new metaphors for interaction made available in the Xerox Star, 
Apple Lisa and Apple Macintosh user interfaces and later, as Windows on 
PCs, were to open access to widespread Computer use that would have 
been unimaginable twenty years before [2,3,4,5]. 

Accessible personal computing on a large scale resulted in the arrival of 
a new kind of participant in the digital art world. Art and design colleges 
began to introduce courses on digital technologies that provided artists 
with new media opportunities. Ironically, it could be said that the very 
accessibility of the new “easy to use” technology reduced the scope for 
innovation because there was less emphasis on leaming programming 
languages which allowed the user to design and develop personalized Sys¬ 
tems. Software applications for image manipulation, such as Photoshop 
[6], gave artists tools that provided quick and easy methods for presenta¬ 
ron of digital work. However, at the same time, they imposed a confor- 
mity of appearance that many struggled to overeóme. 

To be able to push the boundaries of digital art forms, it is often neces- 
sary to do the same for the technology. However, digital technology is a 
fíeld over which few people have complete mastery. To overeóme this 
problem, systematic approaches that bring together the various disci¬ 
plines, practices and resource suppliers are required. This implies creating 
environments in which digital artwork can be developed, supported by 
access to appropriate human expertise as well as technological facilities 
and physical spaces. 


21 

L. Candy et al., Explorations in Art and Technology 
© Springer-Verlag London 2002 


22 


Explorations in Art and Technology 


The Nature of Environments 

Just as a potter needs a studio with a wheel, kiln, running water and other 
tools, digital artists need an environment with the means to produce their 
works. But what kind of environment is appropriate for digital art? 

Defining what makes an appropriate environment for making digital 
art is less easy than it might be for the potter with thousands of years of 
history behind him. For one thing, the digital world of today is still very 
new and continuously evolving. As any experienced practitioner will tes- 
tify, pottery and painting are complex enough activities, taking many 
years to master, even for the gifted. In the digital domain of today, how- 
ever, the huge variety of choices and standards, as well as the inherent 
difficulty of using some kinds of hardware and software, makes it par- 
ticularly complex. At this time, it is hard to arrive at a stable, all-purpose 
environment that meets the requirements of every user. 

In computing, the term environment is often used to refer to a set o f 
software facilities for assisting the development of a digital System. 
Computer programmers need an editor to compose and modify the pro- 
gram, a compiler or interpreter to transíate the program into a form that 
the Computer can execute, and a “de-bugger” to help them search for 
errors in what they have done, and so on. A collection of facilities is 
known as a software development environment, and its precise nature 
critically influences the ease with which the programmer can work. Soft¬ 
ware developers argüe endlessly about which environment is best and what 
features must, or must not, be included. 

Environments in computing may incorpórate hardware as well as soft¬ 
ware because, in certain cases, new hardware, or new inter-linking of ex- 
isting hardware, such as robot arms, has to be achieved. This is important 
in relation to the artists’ needs when, in particular, interactive art Sys¬ 
tems are being constructed. 

As well as the Computer processor and the Computer screen, more 
conventional things, such as books and whiteboards, are important parts 
of the artist’s working environment. Behind the screen lies the Internet, 
an important part of the development environment for the software 
designers of today. Searching the World Wide Web for help is a normal 
part of day-to-day practice for both artists and technologists. Even when 
working on a solitary activity, the Internet links them to other people, 
making these contacts, with various skills and knowledge, also part of the 
working environment. 

A development environment for art and technology exploration was 
established at the Creativity and Cognition Research Studios with the 
express intention of assessing its role and identiíying requirements for 
creativity support. The discussion that follows was informed by art and 
technology developments that took place over a number of years. 
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Co-Evolution in Environments 

A fundamental requirement of an environment for Creative practice is 
that it supports and enables the development of new forms in art and the 
new knowledge that is required to achieve such outcomes. The point is 
that creativity in art and technology requires circumstances that enhance 
development possibilities. The question is how do we ensure that both the 
art and the technology development is fostered by the environment? 
This question raises a number of issues about how appropriate environ¬ 
ments are formed and we will consider them below. 

In order to shape the kind of environment needed for digital art, it is 
necessary to begin by defíning the ethos and approach required. An obvi- 
ous starting point is to define the potential user requirements by address- 
ing the artists’ needs and expectations. As anyone involved in this kind 
of exercise knows, the apparently straightforward activity of identifying 
client requirements and scope of the tasks to be carried out, and then 
matching them with facilities and tools, is often a moving target. No- 
where is this more so than in Creative digital work. The requirements 
gathering exercise for art-technology environments must be a highly 
responsive, iterative process. Only in this way is it possible to inform and 
shape the environment in the light of the experiences of digital art under 
development. This co-evolutionary process is a form of practice-based 
action research where the existing technology is subject to new perspec- 
tives from which technology research derives new answers. In tum, the 
use of new digital technology may lead to transformation of existing art 
forms and art practice. This approach is described further in Chapter 3. 

Co-evolution requires evidence on which to base judgements and deci- 
sions. This involves the gathering of first-hand accounts of Creative prac¬ 
tice by the participants as well as records of observations of the processes 
involved by researchers. Based on these accounts of events and an analy- 
sis of the issues arising from them, different audiences may draw a variety 
of lessons. For the organizers of environments for art and technology, 
the issues range from software usability and fítness for purpose to physi- 
cal space requirements beyond the Computer laboratory. 

The Technology Environment 

The creation of a fully integrated system of facilities comprising equip- 
ment, devices, software and networks must be a key objective of an art 
and technology environment strategy. The resources available to the 
artists-in-residence need to inelude a range of expertise, accessible at 
short notice and a repertoire of software and hardware acquired for the 
specific requirements of the participants. 

In the case of C&CRS, considerable preparation was carried out before 
artist residencies took place in order to make sure that each artist had a 
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realistic opportunity to achieve their goals. They were also intended to 
help contributors leam about what is needed to make art and technology 
collaborations successfiil and, in that respect, they served the purpose 
well. For, although considerable effort was spent in identifying the tech- 
nological infrastructure and the human skills required for each partici- 
pating artist, this was never sufficient for predicting everything that 
would be needed in advance for all situations. It could also not anticípate 
unforeseen events and unexpected failures in those things we thought had 
been addressed. However, it was possible, by observing and monitoring 
closely the work in progress, to add to the knowledge needed to make art- 
technology collaboration a realistic prospect and, most important, to 
develop responsive strategies for addressing change. 

In the short-term, tasks needed to be carried out in order to optimize 
the existing technology without incurring additional costs. At a broader 
level, there were important lessons to be leamed about the physical and 
technological environments that are needed for this kind of activity and 
that do not necessarily come within the normal remit for Computer Sci¬ 
ence laboratories, art college facilities and gallery and exhibition spaces. 
This is new art and new technology and, in venturing into the area, new 
and imaginative architectures are likely to be required. 

Given that an appropriate technology infrastructure is an essential ba- 
sis for digital art practice, it is important to address the limitations of 
what is currently available. When C&CRS was first set up, the facilities 
and resources available at that time imposed their own constraints. A 
significant aspect of the response strategy was to draw upon the full re¬ 
sources of the university including the knowledge base of the personnel 
across many disciplines. Much equipment was available that had not been 
acquired for artistic purposes, such as virtual reality (VR) laboratories and 
Computer aided engineering design systems. These proved useful for some 
digital art projects. However, most of the C&CRS artists began and fin- 
ished their work in the studios where the facilities existed for use primar- 
ily in art practice. It was an important strategic decisión to ensure that 
artists were not placed in a position of begging or borrowing from scien- 
tists and technologists with other pressing needs for the facilities. The 
primary reason for this was to ensure that the responsiveness to changes 
required by artists in the environment could be undertaken without cre- 
ating conflicts in existing hardware or software confígurations. 

In setting up the studios, the facilities had to be heterogeneous, con- 
nected and of high quality. The computers used a variety of operating 
systems, including Unix, Windows NT and Apple Operating Systems. 
Some software could run on just one of these systems and some were 
cross platform. Consequently, it was sometimes necessary to move work 
from one type of machine to another in order to make full use of them. 
Naturally, everything was fully networked and connected to the Internet. 
The specific computers included Apple Macs, various PC models, Silicon 
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Graphics machines [7], including an Onyx 2 and Origin server with 
600Gbytes of disc space. The Apple Mac G4, for example, is well suited 
to extensive image manipulation and graphics design work and the SG 
Onyx can handle complex 3D graphics in real time. It must be said, 
though, that the power of an Onyx comes at a non-fínancial cost, in that 
non-specialists can find it quite hard to use to full advantage. For that 
reason, the importance of human technical experts in C&CRS was helpful 
in some cases and vital in others. 

It is also important to note that complexity and sophistication is not 
always desirable. Very often, artists, like mathematicians, valué simplicity 
and elegance in what they do. Therefore, it is also important to ensure 
that basic facilities are included. A simple System may not have every 
conceivable function available within it, but for Creative purposes the 
constraints that it imposes may be a positive stimulus to new ideas. 

C&CRS technology included high quality CRT displays, a 42 inch 
plasma display, smaller fíat panel screens, and video projection. Artists 
could also use a variety of printers, including a sophisticated IRIS ma¬ 
chine [8], and connections to video and sound equipment. In retrospect, 
neither sound ñor video was as flexible or extensive as was desirable, but 
otherwise the basic provisión held up well when used in real practice. The 
software repertoire, on the other hand, was not extensive enough. Buying 
new packages or downloading new patches to enable the software provi¬ 
sión to match each individual’s needs was continually needed. The diver- 
sity of specifíc Computer package skills is a continuing problem. It is 
clearly an advantage to capitalize on an artist’s acquired skill with a par¬ 
ticular system, but it may not be the best System and, more significantly, 
the technical experts may not have suffícient knowledge of it. Henee the 
requirement for a broad base of expertise in various software applications 
outside the core support that can be drawn upon as needed. 

Beyond the provisión of a standard range of Systems and output de- 
vices, digital artists often wanted the Computer to control or affect some- 
thing not normally attached to it, such as a light bulb, a slide projector or, 
perhaps, a waving flag. Equally, they wanted the Computer’s behaviour to 
be modifíed by a sensor of some kind, such as a blood pressure read-out. 
Interactive art Systems often require new input/output devices or new 
interfaces to otherwise well-known devices. At one level, building com- 
puter-based interactive Systems like this is not a problem as computers 
come with the raw ability to communicate with other electronic devices. 
However, arranging for a Computer to communicate with a new device is 
far from easy. It requires professional programming skills, working at 
quite a deep level in the Computer system. 

In the C&CRS environment, it was quite common to enable the con- 
struction of new interactive systems, such as a sensor space in which a 
person’s position can be tracked by the Computer. Up to now, this has 
only been achieved by teams that inelude the relevant technical experts. 
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This is an area in need of significant software support development. 
There are useful facilities to manipúlate images on screens or in print, 
and facilities for editing and producing music. These systems allow people 
to work with image or sound without fírst having to become Computer 
Science experts. However, the building of interactive art is not well sup- 
ported by standard tools and requires the expertise of programmers and 
hardware specialists. 

Technology Opportunities and Constraints 

Just as the softness of a pencil affects an artist’s drawing, the nature of 
the digital technology used influences the product generated. The Com¬ 
puter and its associated equipment constitutes an exceptionally broad 
spectrum of options and opportunities. However, by the same token, this 
diversity represents an exceptionally wide range of pitfalls to encounter. 

The core of computing is the Symbol processor that operates accord- 
ing to given instructions and, most important of all, can accept and proc- 
ess any set of instructions that can be specifíed. This sounds very impres- 
sive, but it brings with it a problem. The very generality of the Computer 
makes it hard to use because it implies that there are very many options 
to choose from. It can do anything that we can instruct it to do, but for- 
mulating those instructions is a challenge to most people. 

Instructing the Computer 

In recent years, many new software applications have been invented that 
are relatively easy to use and that automatically generate the instructions 
that a Computer needs. Today, millions of people use word processors, 
email systems and web browsers without having to even think about di- 
rectly instructing computers. Unfortunately, this does not mean Com¬ 
puter uséis problem free. Creative people often require the Computer to 
do things that are hard or almost impossible to specify, even though they 
are theoretically possible. This is where the main problem lies. How can 
we specify what we want without spending years doing it? 

For the artist, there is often a specific aspect of this problem to be 
concemed about when creating interactive artworks where the Computer 
Controls special devices. Controlling displays, printers and other output 
devices requires both a detailed understanding of the device and an under- 
standing of how the Computer interacts with it. Controlling customized or 
new devices is often even harder. 

For the digital artist, some basic technical matters can pose a problem 
or, altematively, can be used as an opportunity. In printing, for example, 
the rate of dots per inch (dpi) is important when it comes to the printing 
of smooth lines as against showing jaggies (i.e. stair-like lines that appear 
where there should be smooth straight lines or curves). 
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At least three strategies are used by artists. The fírst, and most com- 
mon one, is to make the selected dpi sufficient, given the size of the 
print, to ensure that normal viewing would not lead to the jaggies being 
perceived. A second approach is used by artists who see the jaggie as an 
integral part of inkjet printing technology. To them, it does not make 
aesthetic sense to try to hide it. This could be seen as an example of be¬ 
ing true to the material. Just as a carver might choose to bring out the 
grain, so a digital printer might choose to show the jaggies, in order to be 
true to the material. A third approach to the existence of the jaggie is to 
only allow vertical and horizontal lines as acceptable in such a médium. 

The key point to note is that the artist must be able to decide on the 
issue rather than have it decided by the technology. The example of jag¬ 
gies is one of many. Similar thinking must go into colour, display lumi- 
nance, and refresh rates. In relation to three-dimensional (3D) graphics 
and virtual reality systems, the things to consider multiply even further. 
For example, displaying information in 3D, and representing and experi- 
encing motion in space, must all be subject to explicit decision-making on 
the part of the artist. For the technologist, it may seem that we need to 
be as cióse to “reality” as possible, but the artist will wish to consider the 
nature and “truth” of the médium. These two contrasting views may lead 
to very different decisions about how to use the features of digital tech¬ 
nology. 

Interactive Art 

A considerable amount of the work by artists involves interaction be- 
tween art systems and the viewer. There is also interest in the relation- 
ships that exist, or can be developed, between the physical world and 
virtual ones or between physical movement and symbolic representation. 
One of the C&CRS artists uses swimming to help understand the nature of 
the water to be modelled in Computer animations. Another artist is con- 
cemed with the precise nature of the relationships her audience forms 
with her work. Another artist uses movement in a space as an integral 
part of his interactive works, so that performance and visual art are 
brought together. Dynamic systems of one sort or another are often at 
the core of the artworks produced. The digital Computer system manages 
interactions with or representations of physical behaviour. 

Implementing artworks of this kind often involves the construction or 
selection of sensor and control systems. These are ways in which the 
Computer can leam about its environment and affect what happens next. 
In general, the applications and programming languages available to build 
and use these systems are much less advanced and easy to use than the 
software we are used to. Artists working in this area either need to work 
at a detailed level with programming or work in collaboration with a 
software developer. The problems of instructing the Computer in these 
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situations are quite unlike the current problems of using a printer, al- 
though it was not so many years ago when basic Computer graphics were 
as hard to work with as interactive position sensor Systems are now. The 
artists’ needs are always advancing and so seem to outstrip the applica- 
tion developer’s progress, in that, by the time a requirement has been 
met, the artist has formulated a new need. 

Art Practice and Technology Environments 

Art practice is closely influenced by the tools of the trade used by the 
artist. The introduction of acrylic in painting or welding in sculpture led 
to new forms and new kinds of artwork. By the same token, the introduc¬ 
tion of computers and digital media has changed what artists do. Comput- 
ers are very special tools, however. We do not only use them to shape or 
construct objects. We also use them to shape or construct ideas. Using 
them can help us to think more clearly or, sometimes, more imagina- 
tively. Of course, computers drive printers and screens, are connected to 
any number of devices that interact with the world and, even carve ob¬ 
jects. However, before a Computer can be used to produce work, we have 
to somehow provide it with the necessary instructions. 

Before we can fully instruct a Computer to produce something, we have 
to formúlate the idea of what is to be created with precisión. This for- 
mulation of instructions is a form of creation and shaping of ideas. Be- 
cause of this, computers help us to think as well as make. Henee, they 
can be expected to change the way that artists think about their work as 
well as changing the form of the work. Every artist knows that holding 
the pencil and drawing with it is, in reality, as much about thinking as 
doing. Specifying a Computer program takes this aspect further by en- 
gaging the artist in determining very precisely how the work will appear 
or behave. 

Many questions and diffículties are associated with any tool or médium, 
but it is particularly so with the Computer. These issues formed part of 
what was considered during the C&CRS artist-in-residencies. The innova- 
tions that we saw were at times conceptual, at times in the form of arti- 
facts, and at times purely technological. Much of this innovation was 
related to interchanges between artists and technologists as much as be- 
tween artists and technology. Consequently, the impact of the technol- 
ogy on the Creative process often depended on the relationship between 
artist and technologist. We see that the impact of the digital world on the 
artist falls into two areas: on thinking about art (development) and mak- 
ing art (delivery). There is also an impact on the world of technology in 
generating or, at least, directing technical innovation. 



Environment 


29 


Digital Technology and Thinking 

It is a familiar experience to most people who work with computers that, 
as they work and struggle to persuade the machine to do what they want, 
they come up with new questions and new ideas. We say that teaching is 
the best way to leam, and teaching such a demanding student as the Com¬ 
puter certainly requires us to make up our minds quite precisely about 
what is required. However, it goes further than that. 

Art practice is an evolving Creative process. By the same token, art 
practice using digital technology is also Creative. Therefore, it is not sur- 
prising to find that, whilst working with the Computer, artists often come 
up with new ideas and approaches that have no direct derivation from 
what they were originally trying to do. For example, one artist used a 
Computer system to create performances in which changing images were 
projected coordinated with music. This led to the invention of a set of 
correspondences between the music and visual forms and then to artworks 
that represented music purely visually. The new ideas carne to him only 
because of his work with the Computer system. Although the new art¬ 
works had nothing directly to do with digital technology they would not 
have been created if he had not made his digital exploration with music 
and visual correspondences. 

Digital Technology and Making 

The use of digital media for creating a work of art has certain kinds of 
technical issues associated with it, such as the particular visual quality of 
an image. To take a simple example, how many pixels per inch should be 
used for an image? For a high quality print we might choose 600 and use 
as much as 500 Mb of data to store the image. On the other hand, if the 
image is to be shown on a Web page, we would normally use just 72 pixels 
per inch and hold its size down to much less than 1 Mb. 

At another level, digital media enables new forms of art making, for 
example, where interaction between the artwork and the audience is part 
of the work or part of the process of making it. With the help of digital 
technology, we can create new kinds of art, but how does the technology 
influence the art-making process? 

The nature of the work is embodied not just in how it looks or what 
images are used, but in the way that it behaves when people interact with 
it. The problem of working with and defíning interaction is a key one. 
From a practical perspective, there are many problems that most people 
working with interactive art systems encounter. It is not a simple task to 
write software to drive an interactive artwork that uses data such as posi- 
tion information from infra-red sensors. There are no high level tools to 
do this, and only by creating Computer programs from scratch can inter¬ 
active systems of this kind be made to work to an artist’s specification. 
When this takes place, it is not simply a matter of an artist passing the 
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problem over to a technologist. Many of the detailed decisions made 
during such programming have an impact on the outcomes of the interac- 
tion, and it is these very outcomes that the artist is particularly interested 
in. An example from the early programming of Computer drawing pack- 
ages illustrates this point. When the ideas were first being developed for 
using a mouse to draw with, the question of sensitivity was identified as 
being significant for good interaction. For example, we can measure even 
a few microseconds of letting go of a button, but how does that help us 
decide on what should count as really releasing it? What should count as a 
clear enough signal that an item has been selected? These time intervals, 
built deep into the software, can be critical in defining the interactive 
experience that the user has. They can also be significant in defining the 
nature of the experience of an interactive artwork. 

Making Electronic Marks 

The Soft-board is a whiteboard connected to a Computer and is designed 
to support business meetings [9]. Marks made on the whiteboard using 
pens of different colours are immediately represented in a Computer win- 
dow. A page is one workspace displayed on the monitor and a set of pages 
forms a sequence. When any mark is made it is recorded as a set of points 
for the current page. Both pen marks and eraser marks are recorded. At 
any time a new page can be generated as a new blank canvas or inclusive 
of the previous pages marks. The Controls for starting and stopping the 
recording and entering new pages are situated both at the whiteboard and 
on the Computer screen. This enables the user to complete a whole se¬ 
quence with pen in hand and without having to touch the Computer key- 
board or mouse. 

The Soft-board does not use a computer-specific input device, such as a 
graphics tablet or mouse, and therefore complete freedom of movement 
is possible for the artist. This freedom allows the work to evolve in a way 
that overcomes some of the constraints usually associated with electronic 
media and the need to make allowances for them. One artist began his 
experimental drawings using such a device. He found that it was a very 
interesting method for making time-based work. The work with the Soft- 
board transformed his thinking about his drawing activity into one that 
involved time and movement. This change of thinking was at least as 
important as the drawings produced by using the technology. 

A number of artists have deployed the Soft-board for different artistic 
purposes. One set out to use it as an open-ended exploratory tool to see 
what would happen in his personal drawing process. Another began by 
adopting an exploratory approach also, but with a difference. By medi- 
tating before each session, he aimed to remove all conscious thought 
during the execution of the drawings. He wanted to see how far he was 
able to achieve this and to do this he used the particular facilities of this 
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médium for capturing and replaying the act of drawing. The replay in 
real-time proved to be a particular attraction for a number of artists: this 
was something that they had not seen in any other médium. 

Controlling the Technology 

A standard question for designers of interactive Computer systems inter- 
action design is how to determine if and how the user, rather than the 
Computer, is in control of the interaction. Sometimes, the Computer 
takes control, for example, in a car breaking system, but mostly users 
want to be in control themselves. When teams of people are involved in 
the interaction with the technology as, for example, in Computer sup- 
ported meetings, the nature of the meeting will affect how the system is 
designed. For example, if the situation is a democratic one where every- 
one has an equal say, how can the interaction be mediated? Is there a 
leader, a moderator or a chairperson? 

Artists tend to be very particular about who or what is in control. 
They will wish to be the author of the Creative concept and its progress, 
if not the actual physical realization of the artifact, where it exists. In 
this situation, developing new kinds of digital technology can provide a 
problem of control and, henee, ownership. When a software developer 
collaborating with an artist, writes a program for an interactive artwork 
which only they understand, who Controls the artistic decisions then? 
Some technologies are easier for the artist to control than others. Some 
artists insist on leaming how to stay in control. If they cannot control 
the process fully, they do not go in that technological direction. 

Issues of control are closely related to the level of complexity the 
Computer has. The more different things that a Computer can do, the 
more complex its instruction language has to be and so the harder it is to 
control. The harder it is to control, the more has to be leamt in order to 
master it. This is often the dilemma. An application program may be 
quite easy to use and quick to leam. It might enable many things to be 
done beautifully. But, almost inevitably, it will restrict what can be done 
by the user. Often, it will impose too many limitations for the Creative 
mind. Faced with these dilemmas, it is too easy to conclude that technol¬ 
ogy should stay as it is and artists should restrict their ambitions in order 
to accommodate it. However, for new ideas and art forms to be created, it 
is more helpful to view the limitations in the current technology as the 
requirements for new technological initiatives. Taking this line, by 
opening up the horizons of the software developers, artists might be the 
driving forcé behind the development of the next generation of technol¬ 
ogy. Likewise, by initiating new ideas and carrying them through them¬ 
selves, artists can become the drivers of innovative digital art forms. 
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Moving Technology Forward 

The activities of artists who seek to break new ground in art are fruitful 
areas for discovering innovative technology. During collaborative art and 
technology projects, opportunities for new developments in technology 
often arise. The experiences and lessons from the C&CRS artist residen¬ 
cies about technology provisión helped the participants to define new 
requirements for Creative technology environments. In many cases, Solu¬ 
tions to meet the requirements were relatively easy to find, but often 
they raised more questions that are not so easy to answer. For example: 
what impact do different kinds of media and technology used in art prac- 
tice have on one another? Do artists re-conceptualize one médium when 
they use it in relation to another? Technologists are often taken by sur- 
prise to find that their world can be looked at in unfamiliar terms. 

Re-Conceptualizing Technology 

The way that artists have deployed the Soft-board is an example of the 
Creative use of a business meeting support device. It is intended to help 
brainstorming and the organization of ideas, particularly in meetings, by 
keeping an electronic record of all that is done. In effect, the meeting 
can be played back through a dynamic record of what was written on (and 
removed from) the Soft-board. When it was explored as a way of sup- 
porting drawing, or as a drawing tool, its role was quite different. Not 
only was it useful to be able to record and play back the drawing process 
in a way that was parallel to the use in meetings, it also became a way of 
making dynamic art - the playback of the process could become an art- 
work in itself. In effect, both the process of drawing as well as the result 
achieved, became the work of art. Such a view of the device brought re- 
vised requirements. Fine details about how it played back and how the 
timing and control work became vital whereas, in the original use, this 
was a secondary issue and small delays were acceptable limitations of the 
system behaviour. 

Environments for Building Environments 

A fundamental question that we have been considering is, what kind of 
environments best support the development of digital art? There is one 
answer to this question which, although it may sound a little strange, is, 
nevertheless, appropriate. In art and technology, we need to have envi¬ 
ronments for building environments. This approach is analogous to hav- 
ing a store which stocks all of the components that one might need in 
order to build a carpenter’s workbench. The store is an environment that 
has all of the components that one might need, such as vices, bench tops, 
tool racks etc. By selecting from them and assembling the Ítems in our 
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own workroom, we can build a specifíc environment suitable for our par¬ 
ticular carpentry needs. The store provides an environment for building 
the particular environments that its customers need. 

One artist, concemed with developing environments for her particular 
needs, makes works in which music and images are closely related in an 
interactive System. To build such Systems from scratch, every time a new 
work is created, is a diffícult undertaking. She has sought to find a more 
general method that can be used to help make a whole class of artworks 
using the same technology. See Chapter 24 for information about her 
solution, the Color Organ. She uses a set of building blocks with which she 
can improve the flexibility of the instrument. This is still hard to con- 
struct, as it requires skilled programming. What is needed is support for 
building the Color Organ in the fírst place: that is, a software environ¬ 
ment in which Systems such as the Color Organ can be developed. In 
other words, what is needed is an environment to support the develop- 
ment of environments such as the Color Organ. 

Flexibility and Exploration 

When we are not sure what we want or what we might want when we start 
a task or project, we need flexible tools and methods that allow us free- 
dom. We need to be able to change our minds and to bend the rules or 
develop new rules as we go along. In this sense, we need the technology in 
digital art environments to be flexible. A natural consequence of the 
flexibility required in the technology was a requirement for multi- 
platform work. An artist might begin with material developed on one 
type of machine, e.g. a PC, but with a need to process it that could only 
be satisfíed on a second type, e.g. a Silicon Graphics machine. Sometimes, 
even a third type was needed before completion of the task. This kind of 
process requires an environment in which it is easy to switch between one 
machine and another and in which an artist can move their data with 
them as they move from one machine to another. Thus, it is important 
to provide multi-platform, múltiple format Systems for Creative work. 

If the technology is to play any part in extending the boundaries of 
human thought and actions, then a critical issue is the design of technical 
Systems for fostering creativity. In the light of what we know about crea- 
tivity in action in the real world, how can personalization in new tech¬ 
nology contribute to enhancing creativity? In order to design for the 
enhancement of creativity, we need to look beyond the surface issues of 

the human-computer interface. This means that we need to go further 

than designing customizable interfaces or configuring better programming 
environments. 

A technical issue that is not always directly identifíed by artists as 
Computer users is the flexibility that the Computer System has in adapting 
to the specifíc needs of a project. It may often seem that computers are 
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hard to use when, in fact, the software is simply difficult to configure in 
appropriate ways. Ways need to be found to provide this flexibility be- 
yond programming from scratch using a basic Computer language, such as 
C or Lisp. 

Responsive Strategies 

We need computing resources and software to enable the kind of guided 
or playful exploration of possibilities in which artists engage. At the very 
least, we must ask, if it is impossible to anticipate all the technology and 
support needs in advance, what basic provisión will suffice? 

More deeply, we need to understand just how the technology can allow 
the required degrees of flexibility. How can we ensure that the environ- 
ment is responsive to the evolving artists’ needs? One solution might be 
the creation of more artists’ software tools that allow the artist access to 
deeper levels of the Computer’s programming System, as distinct from 
software applications that have been developed for specific tasks such as 
image manipulation. Such tools could provide a bridge between the use of 
an environment that requires programming knowledge and the ‘closed’ 
application, which does not provide sufficient flexibility. Perhaps it 
points us to the methods of the earliest digital artists, who leamt the 
computing trade and became programmers in order to advance their art. 

A co-evolutionary process, in which practice-based action research is 
used to understand and develop the technology and that art practice in 
parallel, is the method that can help to answer these questions. In par¬ 
ticular, this approach can aid the development of strategies for the provi¬ 
sión of responsive environments for digital art practice. 

Several issues have been identified about strategies for providing Crea¬ 
tive technology environments. These concern the network infrastruc- 
ture, the hardware and software platforms and the tools and applications. 
In particular, the concept of flexibility is important in all of them: for 
example, the environment must be heterogeneous and support communi- 
cation and data exchange between the different Systems. Equally, it must 
be relatively easy to extend or add to the facilities. Often, we found that 
what existed did not match what was eventually needed. Producing art is a 
kind of exploration that needs flexible support. There is no exploration 
if everything has to be defined and fixed before you set off. 

Our experience suggests that even today, with all the advances in soft¬ 
ware, the degree of programming and Systems expertise is critical to 
having more artistic control over the developing process. Those artists 
who had such knowledge were in a position to make more interim deci- 
sions during the exploratory process that guided the next course of ac¬ 
tion. Those artists who depended on a technologist often felt uncertain as 
to how much control they might have to relinquish to achieve their 
goals. 
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There is no one solution to designing environments for Creative use. 
Conflicting requirements, such as accessibility and ease of leaming on the 
one hand, and a high degree of control by the artist on the other, may 
not be mutually achievable. Ways forward combine new technology, new 
ways of working and new collaborations. Each artist will choose a per¬ 
sonal approach and the intersection of art and technology will lead along 
different paths in each case. Nevertheless, it is important to understand 
as much as possible about what is general in art and technology Creative 
processes and how applicable different technologies are. The research 
studies discussed in the following chapters are an attempt to meet this 
need. 
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There is a need to establish empathy Research 

with the individual being observed so 
that they become comfortable with the 
observer's presence. Tom Hewett 



The legacy of the recent past is that 
artists are individuáis who work 
exclusively on their own. While this 
has probably never been true, the 
art world remains fixated on the 
individual. Compare this to scientific 
research where claims for individual 
ownership are less valid and there 
is acknowledgement of group effort. 
Ray Ward 


Well you understand what I am doing, 
where should I be starting from? 
Michael Quantrill 




The characteristics of 
any resources, materials, 
tools or techniques that 
form a part of the Creative 
work are in themselves 
critical factors that 
infiuence the process. 
Linda Candy 
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Research 


This chapter is concemed with research into art and technology. This is 
an activity that seeks understanding of the Creative process and how it 
might be related to knowledge of other fíelds. Whilst artists and tech- 
nologists collaborate in creating digital art, at the same time, researchers 
observe events for themselves and then collate and assess all the contrib- 
uting sources of information. The goal of researchers is to arrive at a 
coherent view of events across a number of sepárate situations. A distinc- 
tive characteristic of this kind of approach is that actual digital art pro- 
jects are developed in tándem with the research activity. The dual aim of 
the research is to acquire information that guides change in the existing 
situation and also to inform our broader understanding of art practice and 
future digital technologies. 

Practice-based Action Research 

Artists and technologists are exploring virtual and physical interactivity 
by pushing technology and art forward on several fronts, from program- 
ming tools to interactive installations combining sound, position and 
image. By putting such initiatives in place and, at the same time, provid- 
ing a means of informing our general understanding, it is possible to learn 
from the experiences and apply the lessons immediately. In order to 
make that effective, it is necessary to bring to bear systematic ap- 
proaches to acquiring knowledge using sensitive methods for gathering 
and analyzing necessary data. Additionally, if the knowledge acquired is to 
be immediately useful, it must be deeply rooted in the actual context and 
experiences of the participants. 

Action research is a method that aims to identify existing assumptions 
in practice and then develop new strategies for change in the light of that 
knowledge. This process ineludes participant self-evaluation but does not 
rely on it alone. The practice-based action research approach that we 
have applied to the study of digital art and technology, embodies the 
integration of practice and research. Practitioner accounts of Creative 
practice are combined with the observations of extemal researchers in 
order to arrive at a multi-view perspective on situated studies. 

The research analysis draws upon two main sources of information: 
the collaborating parties’ records of ongoing events and the records of 
non-participants, the observers. It is the task of the research to collate 
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and analyze these múltiple views and then to stand back from the events 
and try to evalúate them in ways that might be interesting to different 
audiences. Those audiences might be organizers of arts and media centres, 
research and development companies looking for improvements to the 
technology or, indeed, other artists and technologists wishing to leam 
from the experience of others. From an analysis of this rich set of in- 
formation, answers can be proposed to research questions such as: 

• What are the requirements for art-technology environments? 

• What are the opportunities for technological innovations? 

• What are the implications for Creative practice? 


Practice-based action research draws on the fíeld of Human-Computer 

Interaction (HCI) from which a strong focus on interaction between peo- 
pie and technology comes. Because interaction between individuáis, 
groups and many forms of digital technology is so important in digital 
art, there is much to draw upon from HCI. Moreover, HCI can gain from 
the creativity and innovation that drives the intersection between art and 
technology. 

Human-Computer Interaction 

HCI provides the basis for a practice-based action research approach to 
digital art studies. It is a discipline concemed with the design, evaluation 
and implementation of interactive computing systems for human use and 
the study of their use in practice. It is an interdisciplinary subject that 
exists within several mainstream disciplines: Computer Science, psychol- 
ogy, sociology and anthropology and industrial design. From a Computer 
Science perspective, the focus is on interaction and specifically, interac¬ 
tion between one or more humans and one or more Computer systems. A 
range of interpretations of what is meant by interaction leads to a rich 
space of possible topics. 

Take the notion of machine. Instead of workstations, computers may be in 
the form of embedded computational machines, such as parts of spacecraft 
cockpits or microwave ovens. Because the techniques for designing these in¬ 
terfaces bear so much relationship to the techniques for designing worksta¬ 
tions interfaces, they can be profitably treated together. But if we weaken the 
computational and interaction aspects more and treat the design of machines 
that are mechanical and passive, such as the design of a hammer, we are 
clearly on the margins, and generally the relationships between humans and 
hammers would not be considered part of Human-Computer Interaction. 
Such relationships clearly would be part of general human factors, which 
studies the human aspects of all designed devices, but not the mechanisms of 
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these devices. Human-Computer Interaction, by contrast, studies both the 
mechanism side and the human side, but of a narrower class of devices. 

Or consider what is meant by the notion human. If we allow the human to be 
a group of humans or an organization, we may consider interfaces for distrib- 
uted systems, computer-aided Communications between humans, or the na- 
ture of the work being cooperatively performed by means of the system. 
These are all generally regarded as important topics central within the sphere 
of Human-Computer Interaction studies. If we go íurther down this path to 
consider job design from the point of view of the nature of the work and the 
nature of human satisfaction, then computers will only occasionally occur 
(when they are useful for these ends or when they interfere with these ends) 
and Human-Computer Interaction is only one supporting area among others. 

[ 1 ]. 

The HCI research agenda has been influenced by the drive to meet the 
needs of a changing population of users, and also by the very character of 
the disciplines that have come together in this field. HCI is multi- 
disciplinary and eclectic in its concems and, for that reason, contending 
forces jostle for the central agenda. The philosophical and subject disci¬ 
plines are diverse. For example, Lucy Suchman [2] and Terry Winograd 
[3] whose work has extended the range of HCI approaches, draw upon 
ethnography and conversation analysis for their theoretical frameworks. 

HCI research methods are drawn from significantly different scientific 
principies: from predictive modelling [4] to prescriptive guidelines, tools 
and methods [5] and, more radically, the claim that “theories” are em- 
bedded in the producís or artifacts themselves [6]. These approaches can 
be viewed as supporting both practice in design and engineering and the 
theoretical foundation vital to a strong scientifíc discipline [7]. 

A distinguishing feature of HCI research is the stress upon immediacy 
of results. The demand for new products and effective design principies 
places an intense pressure upon researchers to deliver immediately appli- 
cable knowledge that can be applied using the existing technology. As a 
result, the need for well-designed and engineered products often takes 
precedence over the quest for long term scientifíc knowledge. The drive 
to improve Computer systems design by rapidly tuming research results 
into products or artifacts has influenced the traditionalist approaches. 
This is exemplified by the work of Card, Moran and Newell [8] and Nor¬ 
man [9], where the methods are valued for their practical application. 

There is an ímpetus in HCI to transfer research results quickly into 
sound applied principies which may be in conflict with developing longer 
scientifíc knowledge. There is a tensión between achieving generalized 
principies and the context dependency of applied knowledge. Some have 
argued that a participatory action research approach [10,11] is the best 
way to acquire knowledge that can be applied in context [12]. A ‘reflex- 
ive’ approach, that is, one that recognizes a number of co-existing facets 
of scientifíc concern, can offer a positive way forward [13]. The need for 
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making the stakeholders’ viewpoints an integral part of the research ac- 
tivities is a key issue that has led to the notion of participatory research. 

Participatory research has a long tradition, particularly in Scandinavia 
and now has a fírm foundation in HCI. The term ‘participatory’ refers to 
the involvement of users in the design process and usually in the early 
stages when the initial requirements are defíned [14]. There are well- 
recognized problems arising from the fact that users’ views are not always 
articulated in a way that can be readily translated into system design 
characteristics. In addition, the initial requirements are unlikely to remain 
static. In participatory research, there is explicit recognition of the inter- 
related roles of the personnel involved. The matter of participation ex- 
tends to system designers, prospective users, research investigators and 
any other person active in the project. All interested parties have par¬ 
ticipatory roles to play alongside the user. The research and design activi- 
ties opérate as an iterative cycle of investigation, analysis and feedback 
into design and development. 

To improve the process of innovation, the methods inelude constant 
monitoring by participants on the basis of which modifícations and ad- 
justments are made. This involves the use of a number of data collection 
mechanisms: fíeld diary notes, questionnaires, interviews, case studies. 
These provide múltiple perspectives and feedback can be translated into 
modifícations and directional changes. It enables improvements to be 
made in the current context rather than at a later time [15]. In this re- 
spect, it differs from traditional experimental research which seeks results 
that are relevant to the general case. 

Research Methods for Studying Collaboration 

We know that digital technology today is far from simple and its use in 
art even less so. It is also clear that much of the work being undertaken 
today involves collaboration and this in itself is an interesting issue to 
investigate. But, how can we study art and technology collaboration? 
How can we leam what is appropriate in terms of the environment of 
expertise and technology? How can we identify the requirements for new 
Computer systems or environments? These questions require a research 
process that can address the complexities of an actual Creative practitio- 
ner situation. A theoretical framework provides a route map for directing 
the overall aims and objectives of any research activity. An HCI-driven 
approach investigates how to acquire empirical data that can give rise to 
‘evidence-based’ action. For gathering information about events and ex- 
periences of real practice, appropriate methods are needed. 

The question that follows from this is what are the most effective 
methods for studying artists working with technologists in digital art? 
Artists are very individual and unpredictable in many ways. They are also 
inclined to be very strong-willed in the pursuit of their art and, therefore, 
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not likely to welcome being treated as subjects in standard laboratory 
experimental situations. In truth, scientists and technologists are no dif- 
ferent, it is just that they are often involved on the other side of the 
fence as the investigators. The methods to be used need to take account 
of the particular circumstances of the people involved. In research into 
human activities, controlled laboratory conditions are not achievable 
without sacrificing the context that gives them meaning. There are rich 
layers of meaning which are relevant to the description and interpreta¬ 
ron of what is happening. When studies of creativity are carried out, the 
real-world context is an important consideration. 

The starting point is to ascertain the artists’ needs and expectations, 
not only in terms of technology required, but also access to the skills and 
knowledge of other experts. The requirements gathering exercise is an 
ongoing process that informs the acquisition of new technology and ac¬ 
cess to the technical expertise. 

The scientific paradigm, based upon the rationalist tradition, has 
dominated Computer system research and development, resulting in a 
preoccupation with the technology itself, its performance and formal 
characteristics. When the human user of the system is introduced, the 
tendency has been to use the same approach and contrive situations 
where the user and system can be observed and a limited set of variables 
manipulated. Unfortunately, human behaviour, especially Creative be- 
haviour, is too complex to be understood in much detail with this ap¬ 
proach. One way forward is to conduct case studies of Creative projects in 
actual development situations. 

Case Study Method 

A case study is an investigation of a specifíc set of events within a real- 
life context in which a number of factors are considered as evidence [ 16 ]. 
The units that are studied and analyzed may range from individual studies 
of outstanding people to histories of innovative corporate culture. The 
method is most applicable when events are not amenable to control by 
the investigator and when the questions posed are open-ended and multi- 
factored. Questions are asked about why and how something took place in 
order to understand the meaning of specifíc instances. Explanations are 
based upon observations of existing events or recoveries of past events. 
The findings from such studies do not necessarily apply generally al- 
though it is common to compare results with other similar ones. A 
common use of the case study is to generate hypotheses about a wide 
range of events which may then be studied in single variable controlled 
conditions using traditional experimental methods. It is used widely in 
many research areas from medicine and public health to social Science. 

The case study method can be used to study exploratory projects de- 
veloping new art forms in a collaborative environment where artists and 
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scientists can work together as equal partners in the exploration of the 
use of digital technology in art practice. The following sections give an 
account of how this was achieved at C&CRS via the COSTART (COm- 
puter SupporT for ARTists) project [17]. 

Artist Residency Studies 

Artists-in-residence are opportunities for developing new approaches and 
works within specific art projects that are defined to meet the specifica- 
tion of the commissioning body. Normally, research is carried out by the 
artist to progress the work rather than for the benefit of general knowl- 
edge and a wider audience. Nevertheless, keeping a record of ideas and 
actions that documents the personal Creative process is common practice 
amongst many artists. An extensión of this practice is where the artist 
accumulates material towards an academic qualifícation. This kind of 
primary information is one view of events that practice-based action 
research uses. 

The research process begins with the collection of many types of in¬ 
formation about the activities, exchanges and outcomes of the art- 
technology residency projects. This is recorded, compiled and structured 
in transcription records and case study reports. This provides primary 
evidence for the extraction of features and the allocation of feature val¬ 
úes. The results of this exercise may be applied to individual case studies 
which are then compared. An example of how this was done in relation 
to evidence about the nature of collaboration can be found in the next 
chapter. 

In 1996, a series of case studies of artist-in-residencies took place at 
Loughborough University in the East Midlands of England. The events 
were monitored overall and before and after interviews conducted with 
the artist participants. In one case, the artist did not wish to use a virtual 
reality (VR) system to simúlate what he called “real” reality [18]. He 
wanted a black space without the constraints of gravity in which to create 
sculptural objects, move them about in relation to one another and de¬ 
termine combinations of outcomes. To help him achieve this, a personal 
tool kit for creating virtual sculptural environments was created. 

In my work I have to emulate the struggle with gravity ...I never will be 
able to create real motion which I simúlate in my normal art work which I 
can create and explore in VR...‘By hand’ I defined a relative complex rota- 
tion-movement of every shape around the sphere....The movement of these 
few forms make an extremely strong impression of depth and enough sense 
of orientation. The result was intoxicating. I fínally could see the move¬ 
ment I imagined for years! 


Ilgen on the use of a VR system 
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The experience of using this digital médium had a significant effect on 
the artist leading to a change in his experience of creating art forms. The 
experience with VR inspired him to develop a kind of painting that visu- 
alizes the simulation of the colour space. He calis these “Virtual Paint- 
ings”. 

That experience, and those of other artists, demonstrated that more 
understanding of artistic practice and the role of technology in the Crea¬ 
tive process was needed. So, whilst the outcomes of the fírst residencies 
were interesting, it was apparent that there was a need to carry out more 
extensive studies. We also became more aware of the importance of col- 
laboration in art and technology and, therefore, the role of technologists 
themselves fígured more highly in the planning for the studies. 

The COSTART Project 

The COSTART project is concemed with the nature of Creative collabo- 
ration in digital art practice. Two types of investigation were carried out: 
a survey of digital artists worldwide and a set of artists-in-residence stud¬ 
ies. The areas surveyed fell broadly within the categories of visual art, 
animation, performance art, interactive installations and work in sound 
and image correspondence. Over 90 per cent of respondents indicated 
they were involved in collaborative activities with other people. A sum- 
mary of the statistical results may be found on the project website [17]. 

The information acquired firom the survey assisted with the develop- 
ment of resources and facilities at C&CRS in preparation for the artist- 
in- residency studies. Candidates for the residencies were identified from 
the survey respondents. The main criteria for selecting candidate artists 
were: 


• evidence of the artist’s involvement in collaborative work 

• evidence of prior public exhibition of work 

• cióse match between needs and resources 

• ability and willingness of the artist to discuss their work. 

The selected candidates were invited to a workshop when the oppor- 
tunities and requirements were discussed with prospective technology 
support staff and researchers. It was particularly important that artists 
were prepared to particípate actively in the research as it involved re- 
cording events as they happened and being willing to discuss openly their 
emerging ideas and problems encountered throughout the time in resi- 
dence. 

The resources available to the artists were to consist of more than a 
physical environment in which to work. They included daily support 
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coordinated by a designated contact person and specialist consultations 
with technical experts throughout the residency period of five days and 
for follow up work after that time for one year. 

The technical environment provided facilities for all residency pro- 
jects, and a range of software and hardware in use or of valué to many 
digital artists. The initial technical requirements had been identified from 
the earlier residencies and from our prior knowledge of the digital art 
world and digital technology. Specific needs of the projects for new soft¬ 
ware or hardware were met in response to the particular requirements of 
the artists as described earlier Chapter 2. 

The Artists-in-Residence 

Of the twenty artists who attended the orientation workshop, seven pro¬ 
jects were found to be viable and the project planning began in earnest. 
Timing was a crucial factor. Each artist was allocated five days of full- 
time access and support during which time a technologist and an observer 
had to be available. As it tumed out, it was possible to schedule the resi¬ 
dencies on site for three weeks overall making a máximum of three art¬ 
ists working in any given week. This was fortúnate as the load on facili¬ 
ties and, more important, people, proved to be a critical issue. Whilst the 
artists changed by week, the technologists and observers did not, making 
it essential that the degree of commitment and effort was high. 

The response by everyone to the demands of the situation was ex- 
tremely positive and the level of commitment was demonstrated by the 
universal demand for twenty four hour access to the buildings. Living on 
site was an opportunity for the artists to give full concentration and ef¬ 
fort to the work and to take advantage of the separation from the de¬ 
mands of normal life. For most of the technologists, life outside the pro¬ 
ject carried on as usual which meant they were rarely free to give the 
totality of their time to the residency. However, in one case at least, it 
was not unknown for ovemight stays to take place, often matching the 
artist’s long hours. This is not to say that time resource had not been 
allocated for the technologists to support the work, but that the time 
available was not enough. The idea that for some, a part-time involve- 
ment, whilst continuing to do normal duties, would be possible within 
normal hours was a fond hope. But in truth, few of the people involved 
worked conventional office hours. 

As for the observers, because their role was to observe, interview and 
discuss with the collaborating parties by arrangement, there was more 
control over the time commitment. Nevertheless, it was a full-time ac- 
tivity and the follow-up work compiling the information that had been 
collected when everyone else had gone home, was considerable. 
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Information Gathering 

Each residency began with an initial planning meeting between artist, 
technologist and observer. The discussions were recorded on audio¬ 
cassette and field diary notes were kept by all. In addition, video snap- 
shots of activities were taken by the observers. Problems aróse with 
sound quality in the recorded conversations due to some noisy equipment 
in the main studio. Also, for the video recording of the interactive sensor 
system, which required large projected images, the lowered light reduced 
the visual quality of the recordings. Where there were gaps in the chro- 
nology of events, we relied on the diaries to piece events together. 

For each residency, in addition to the individual diaries kept by artists, 
technologists and observers, other records of events consisted of photo- 
graphs and archives of work in progress, much of it in digital form. These 
data were documented as daily summaries and highlighted events into 
which transcription of discussions were inserted. The outcomes of the 
data collection were, for each residency, a set of transcription records and 
a case report based upon the transcription and the interview data. The 
transcription records form the basis of an ongoing record of artists' ac¬ 
tivities after the residencies and can be updated as new information is 
received. 

Case reports on each residency project drew on the primary source 
data, i.e. the complete transcription records of the residency as well as 
follow up interviews and email Communications about ongoing work. 
Artists provided feedback on the accuracy of their own case reports to 
complete the record. The case reports were then compiled according to 
the principal research topics. The information consists of primary 
sources from the first hand records of the participants in the studies in- 
cluding artists, technologists and observers. In addition, a secondary level 
is included which consists of comments by researchers on the chronologi- 
cal records structured according to a set of pre-defined research topics. 

Case Study Records 

To give a closer sense of the kind of records that were accumulated, ex¬ 
traéis from one of the case studies now follow. Of course, to really gain a 
full sense of the history, the reader would need access to the whole narra- 
tive and all the associated images, videos and sound and, indeed, the op- 
portunity to partake in the interactive experiences too. For such primary 
evidence to make sense, it also helps to have the motivation and forti- 
tude of the historian, who might be happy to bury deep within the mate¬ 
rial of the past or, indeed, the recent present. So assuming the reader 
would prefer a snapshot instead, we begin with examples of the two main 
types of record, i.e. transcription and case study report, followed by an 
extract from each. They all refer to the same artist-in-residence project. 
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L Transcription Record 

The Transcription is a set of chronological records of the artist-in- 
residency for each project comprising all participants’ fíeld diary notes. 
Three distinct viewpoints on the events were compiled as a transcription 
by a researcher. This acts as a guide to the residency events as well as any 
associated material such as Computer files, images, drawings, audio-video 
tape recordings which provide additional views of the events that a text 
record cannot supply. 

In the first extract below, the initial planning meeting is recorded in 
terms of Ítems such as the outdoor location, the subject of discussion, the 
terminology used, the drawing actions and the main topic: how the tech- 
nologist is working to elicit constraints from the artist in order that the 
programming can begin. A verbatim extract from the observer’s diary is 
also included. We know they went to Herbies (a university eating house) 
for the meeting, the start and end time of the session, whether diaries 
were used, and the fact that audio tape recording number one was taken 
but that no video recording was captured on this occasion. 

Transcription Record Extract 

A: Artist T: Technologist O: Observer E: Other Artist 

Date July 26 Location - 1 park table outside Herbies; 2 in C’s Office; 4 in Studio 

Session Start Finish Activities Diary Video Audio 

1. 14.33 15.35 Initial planning Yes No Yes, Tapel 

First meeting takes place outdoors on picnic bench. T & A begin discussion of 
what A wants to accomplish during the residency time. A describes building an en- 
vironment using ephemeral animation, with things growing inside forms... (Picture 
in A Notebook drawn to illustrate for T.) T begins to explore the constraints which 
A wishes to impose, e.g., “it must be light behind glass.” A develops sketch to see if 
T has captured the concept. A expresses further constraints involving such things 
as “organic growth over time,” with different objects having different growth peri- 
ods and with various environmental inputs (e.g., temperature). Over most of the ses¬ 
sion T is working with A to elicit the constraints which must be identified before 
any programming can begin. They also spend time in discussion of a tentative plan 
for the day and rest of the week. 

From Observer’s fíeld diary: 

A and T discuss building an “environment using ephemeral animation ”. Using a 
sketchbook, A describes what she wants to achieve in the hope of learning about 
an alternative and how to bring in programming. T tries to get a grasp of what 
the constraints are within the piece. A wants to maintain some control to build 
shapes inside the sculptural form. A stresses the importance of growth occurring 
over time (“organic growth”)as a central element of her piece. A was keen to un- 
derstand how the piece could be achieved digitally and they both agree that the 
piece must work aesthetically. T explains how other artists have used digital media 
to set growth patterns of entities and describes the work that he and E have com- 
pleted in order to illustrate his point. T suggests that A experiences the grid he 
and E worked on in order to get a true sense of what can be achieved. T considers 
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what is possible with software available and explains that it is relatively easy to 
program colour, transparency and objects. T and A discuss what their priorities 
are for the rest of the week. A wants to understand how the programming and tech- 
nology works to produce the patterns that she wants to see within the piece itself. 
A is keen to make the programming unpredictable and for the environment itself to 
change the patterns in subtle ways. The environment will be directly affecting the 
piece... 


End of Transcription Record Extract 


2 . Case Study Report 

The Case Study Report consists of comments on the information from 
the transcription record. Additional information such as the prior survey 
response, the artists’ curriculum vitae and subsequent activities are also 
included. This record is signifícantly different from the previous record 
because it ineludes commentary and interpretation by researchers associ- 
ated with the source information from the transcription. The reports 
were structured according to the topics as follows: 

• goals, outeomes and achievements 

• support implications of artists using digital technology 

• opportunities for digital technology 

• impact of technology on art practice. 

In the extract given, the researcher has not been able to fínd any indi- 
catión of the artist’s fundamental ideas from the transcription record and 
has tumed to the survey results for evidence. This is followed by the art¬ 
ist’s comments on the resideney experience. She refers in detail to the 
nature of her Creative process and the problem she has in communicating 
her ideas digitally when she does not know how to write programs. The 
technologist is satisfied with the outeome of the week too but expresses it 
in terms of progress in converting ideas into “a way of thinking that was 
modular”. He is considering this from a systems analysis perspective be- 
cause this is an essential precursor for the program design to begin. 

In the section headed “Support Implications”, the researcher specu- 
lates (possibly based on the artist’s remark that is shown) that the success 
of this collaboration was because the technologist understood the artistic 
process well enough to help the artist define the technology requirements 
without compromising her preferred method. 

In the extract headed, Opportunities for Computer Technology, the 
commentary weaves together the information about how the artist used 
traditional drawing media alongside new technology to distinguish be- 
tween direct engagement with the media and indirect engagement through 
the support person. For the artist, there is also a distinction between 
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tools for developing new ideas using hand drawings, and tools for delivery 
of the results of these ideas using Computer technology. However, with 
exposure to new forms of technology, the potential for enhancing the 
Creative process itself through better visualization techniques, becomes 
apparent. However, as the final extract on control of the Creative proc¬ 
ess indicates, a critical problem was how to have access to the power of 
the technology for her thinking and making without sacrificing artistic 
control. An extract from the case study report now follows. 

Case Study Report Extract 

The artist does not refer to the ideas underlying her work in recorded interviews 
or conversations throughout the residency. Ñor are these referred to within the 
diaries of the artist, support person or observen In her original project proposal 
A described the main concems underlying her work as “The relationship be- 
tween architectural/light structures and programming”. 

In the survey, A described the concepts in her work as: 

Aiming to make sensitive environments or architectural additions to environ- 
ments. Continuing interest in how we experience spaces, travelling through 
them, resting and traces left in places...I always make work with the idea that 
it will be pleasurable or thought provoking to look at. A ’s response to Ques- 
tions 109 and 113 of Survey 

Although, as anticipated, no major “producís” resulted from the week, A’s 
ideas evolved during the residency, particularly the aesthetic qualities of her 
work in relation to the possibilities of the technology. This development work 
is perhaps indicative of the stage that the project had reached prior to the resi¬ 
dency, as well as the method by which the artist usually works. 

A on her achievements from the residency, in her diary: 

The five days helped me to evolve a new approach to using digital technolo - 
gies — something that I hadpreviously considered but was uncertain how this 
would develop. I’ve been thinking about things like: how can I communicate 
the precise ideas 1 would like to achieve and be hands off (the Computer). This 
has definitely included going through an instinctive Creative process in draw- 
ing images in grids- which was effectively like an animation story board - 
then breaking this down and reforming it as programming idea. 

T reflected on the overall achievements of the week in his diary: 

We tried to look at A ’s ideas for image-movement. What I tried to do was 
help A to be able to convert her ideas into a way of thinking that was modular 
- as this was a stated goal at the beginning of the work. In balance , I think 
we went some good way to achieving this. T’s diary 
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Support Implications 

Art-led process: a key to the success of T and A’s working relationship would 
appear to have been the level of knowledge that T had in relation to artistic 
process. 

Working with someone who has a knowledge of the process of making an art 
work and programming seemed to allow many different ideas to emerge when 
at times the direction or desired outcome was not clear. A’s comment 

The technology support person’s understanding of the artistic process enabled 
him to tease out the information that he needed in order to pursue her goals, 
working closely with her to help define how to achieve what she wanted using 
the technology. He took on board the artist’s approach and worked with, rather 
than against, her method. 

Opportunities for Computer Technology 

Drawing using traditional media (such as pencil and paper) and the production 
of storyboards were devices used throughout by the artist, even though the end 
result will incorpórate high-end technology. It appeared to be a very natural 
way for her to extemalize her thought process. Pre-prepared illustrations were 
brought to meetings and drawings were created spontaneously when discussing 
work with support people. The development of the artist’s work relied heavily 
on interplay between traditional drawing and mark-making techniques (which 
she was directly engaged in) and experimentation with new technology (which 
she engaged indirectly with through the support person). Paperwork was pro- 
duced by the artist, from which the programming would be developed sepá¬ 
rate ly by the support person. The sensor position system was useful: being able 
to walk around and experience the effects on the body in the space immediately 
sparked off ideas. The artist made a distinction between tools used for the de¬ 
velopment of ideas (primarily drawing by hand) and tools utilized in the deliv- 
ery of ideas (Computer technology). 

End of Case Report Extract 

Examples of the two main types of case study record, i.e. transcription 
and case study report, followed by an extract from each have been shown. 
The transcription records and case study reports provide a store of pri- 
mary information that can be accessed using different analysis techniques. 

In the following chapter, some of the results of analyzing this infor¬ 
mation are discussed with particular reference to collaborative work in art 
and technology. Later, in Chapter 13, Tom Hewett discusses collecting 
observational data and the nature of expertise with reference to digital 
artists. 
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Collaboration 


A Creative process of experimenting 
with technology seems to provoke 
questions that may not usually be 
asked of technology. Esther Rolinson 


Why is collaboration such an ¡mportant 
part of the new century? With increased 
use of more and more specialized, 
complicated technology, it is far less 
productive to be an artist delivering a 
monologue alone in the studio. Jack Ox 



Digital art challenges not just the nature of representation in art but the 
traditional methods of production and represents a new Creative space. 
Sarah Tierney 
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Collaboration 


Art and technology projects provide an opportunity to try to understand 
just what the ingredients of successfiil Creative collaborations are. One of 
the research questions that was posed was how to identify the support 
requirements for art and technology collaborative projects. This chapter 
describes some of the characteristics of collaborative work that were 
identifíed from the COSTART residency studies [1]. The overall research 
approach and methods for gathering data were described earlier in Chap¬ 
ter 3. In this chapter, we examine the way the information was analyzed 
and the results of that exercise followed by a discussion of some implica- 
tions for collaborative creativity. We conclude that the idea of providing 
supportive environments for art and technology needs to be broadened to 
encompass the establishment of ongoing collaborative relationships that 
are fostered by the organization. 

Research Process 

The research process began with the collection of many types of data 
about the activities, exchanges and outcomes of the art-technology col¬ 
laborations. Figure 4.1 gives an overview of the process. 


Art/technology residencies [artist+technologist+researcher] 



Figure 4.1 The research process 
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The research process ineludes the analysis framework and the mecha- 
nisms used to evalúate the art-technology collaborations. The informa- 
tion was compiled and structured in transcription records and case study 
reports which could then be analyzed by different researchers. This pro- 
vided the primary evidence for the extraction of features and the alloca- 
tion of feature valúes or descriptors of collaboration. This was carried out 
by two researchers who arrived separately at an independent assessment. 
Textual data can be subjected to various forms of analysis. The one used 
in this case was as follows: 

• The first pass over the case study texts looked for features of col- 
laborative behaviour that relate to an existing theoretical model of 
creativity including cognitive style, communication, knowledge [2]. 

• Valúes were then attached to the features: e.g. feature is, for exam- 
ple, approach: valúes are exploratory, open-ended, goal-driven, etc. 

• The second pass over the texts assigned valúes to features for each 
case study (see Table 4.1) 

• The results for all cases were tabulated and compared (see Table 4.2). 


Cognitive Style Feature 

Valué Selected-Res. 1 

Valué Selected- Res. 2 

Valúes Not Selected 

Approach 

Exploratory 

Exploratory 

Goal-driven 

Role 

Different 

Different 

Same/Interchangeable 

Ethic 

Art-Led 

Neither/Both 

Technology-led 

Control 

Important 

Necessary 

Optional 

Methods 

Digital 

Mixture 

Traditional 


Table 4.1 Features with valúes for Case Study 7 

Table 4.1 shows the valúes selected for a single collaboration by each 
researcher. The degree of agreement is exact for two features (approach 
and role) and cióse for three (ethic, control, methods). This pattem of 
agreement occurred also in the Communication and Knowledge features. 
Further discussion of the features of Creative collaboration can be found 
later on in this chapter. To complete the explanation of how the data 
was analyzed, we now show how each case study was compared. 

Comparisons across Case Studies 

In order to characterize the different collaborations, the case study data 
was examined for each of the above features and associated valúes. The 
researchers then compared results and compiled the features and valúes as 
tables. The results were then compared (see Table 4.2 below). 

The next stage in the process was to evalúate each case study in terms 
of two success measures: subjective and objective. “Subjective” was de- 
fined as the perceived views of the participants in the collaboration as to 
whether it worked well or not. “Objective” was defíned in terms of out- 
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comes (exhibitions, ongoing work, etc.) as public demonstrations of the 
valué coming from the work done. 


Case Studies—> 

CS1 

CS2 

CS3 

CS4 

CS5 

CS6 

CS7 

Result 

Result 









ALL 

FULL 

Cognitive Style 










APPROACH 










Exploratory 

*** 



*** 



*** 

3/7 

2/3 

Goal Driven 


*** 

*** 


*** 

*** 


4/7 

1/3 

ROLE 










Different 

*** 

*** 

*** 



*** 

*** 

5/7 

3/3 

Interchangeable 




*** 

*** 



2/7 


Same 










ETHIC 










Art-led 

*** 

*** 


*** 


*** 

*** 

5/7 

3/3 

Tech-led 










Neither/Both 



*** 


*** 



2/7 


CONTROL 










Important 


*** 

*** 


*** 


*** 

4/7 

2/3 

Necessary 

*** 



*** 




2/7 

1/3 

Optional 






*** 


1/7 


METHODS 










Digital 

*** 





*** 


2/7 

1/3 

Mixture 


*** 

*** 

*** 

*** 


*** 

5/7 

2/3 

Evaluation 










Viewpoint (V) 

V 

V 

+ + 

V 

+ + 

+ + 

V 

4/7 


Outcomes (O) 

o 

o 

+ + 

+ + 

O 

+ + 

o 

4/7 


V+O 

v/o 

v/o 

+ + 

+ + 

+ + 

+ + 

v/o 

3/7 



Table 4.2 Comparison of features for all cases 


Having identified which collaborations were successful or otherwise in 
terms of the two measures, it was then possible to look back at the fea¬ 
tures and descriptors for each case study and infer which was associated 
with success. By combining these with success measures, the quality of the 
collaboration was assessed. In three cases, the collaboration was assessed 
as successful both subjectively and objectively. These collaborations could 
be described as full partnerships and are shown in Table 4.2 above. 

This exercise may be used in a number of ways. The results can provide 
a basis for generalizing the results in the form of models of collaboration 
[3]. Such outcomes provide a method for evaluating collaborations in 
terms of best practice. The method we have presented here is being re- 
fined for future use in the ongoing research. 
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Cognitive Style in Collaboration 

The collaboration involved, amongst other things, three types of human 
activity: cognitive style, communication and the use of knowledge. For 
each of these types of activity, a set of features with associated descrip- 
tors was identified and valúes were ascribed to each collaboration. Here we 
focus upon the cognitive style area of creativity and discuss the features 
we identified in the case studies. The term “cognitive style” is used here 
to denote the characteristics of thinking and making in the Creative 
process as revealed in extemal behaviour and self-evaluation. Five main 
features of cognitive style were identified as follows: 

• the approach used to carry out the project 

• the role adopted by the participants 

• the ethic adopted that drove the process 

• the valué placed upon level of control over the process 

• whether the methods used were wholly digital or traditional media 

combined with digital ones 

As an example, an exploratory approach involves the generation of 
ideas, often from small details, in an iterative manner until a clear path is 
determined. The process may be tentative and opportunistic. By contrast 
a goal driven approach means setting a well-defined goal at the outset of 
a project and carrying it through with minor deviation only. The notion 
of an art-led or technology-led “ethic” aróse from observation of the 
different priorities given to domain-oriented concems. For example, in 
the art-led case, the importance of audience awareness or personal en- 
gagement and, in the technology-led case, finding the right solution first 
time or using best fit technical Solutions. 

The following quotations are direct quotations from the participants in 
the research: the artists, technologists and observers. They provide view- 
points on which the evidence of the feature valúes of cognitive style, 
knowledge and communication are based. 

Approach: Exploratory versus Goal-Oriented 

“A’s approach to her work, is very developmental and hands-on, which essentially 
means that whilst she has a rough idea of what she wants to achieve, her ideas con- 
stantly develop as she produces the work.” (Observer) 

“Sometimes I believe I’ve resolved the problem with A but the next time we talk it 
seems he meant something else. It seems difficult to impress upon him the need to 
look at the problem logically and be very specific. This is not his fault but the 
problem must be expressed in sequential logical terms.” (Technologist) 
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Role: Complementary versus Different 

“The main focus of the collaboration was on a personal level rather than a goal in 
that we talked together about various things on a very personal level and it became 
apparent that our interests were very complementary....” (Artist) 

“The work with A has been extremely enjoyable. It was a feeling as if we were both 
working together at times, gently changing roles, where I would suggest to her 
something from an art point of view and she would suggest to me things from a 
technical point of view.” (Technologist) 

“This was a collaboration in which the participants had sepárate background con- 
cems driving their own art practice that, in tum, informed the individual contribu- 
tions and direction of the collaboration.” (Observer) 

Ethic: Art-Led versus Technology-Led 

“T does not think like an animator.” (Artist) 

“One of the main things I have found working with artists is their feeling that the 
resources are unlimited and bear no cost. I agree that they want high resolution for 
their work but with a little bit of technical understanding they could have the image 
they want and keep the cost down.” (Technologist) 

Control: Important versus Necessary 

“Trying to adjust thinking to work more closely with programming...I want to 
make unexpected or unplanned pattems of animations but still control overall style. 
Discussed with T about the control that I could have over final work - Defining all 
the images would limit the sense of unpredictable growth and ‘unseen’ images 
evolving.” (Artist) 

“T raises question, ‘how much control do they want over the sound?’ A replies 4 as 
much as necessary’. T says ‘At the moment we’ve got absolute control over all the 
visual information... the reason that I wrote the code is that I wanted to have com¬ 
plete control over the sound which was why we had to go down to that low level’. 
(Technologist) 

Methods: Traditional versus Digital 

“Both were more comfortable with their preferred techniques and were not able to 
adopt the perspective of the other very easily. In this situation a traditional animator 
wished to explore the possibilities of augmenting conventional techniques with 
computer-based ones for which purposes an expert in computer-based modeling was 
essential. This meant that the blending or migration of techniques such as a frame- 
based approach to a digital one proved impossible. At the heart of the problem, was 
a lack of a shared visión of what the end result should look like.” (Observer) 
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These quotations are examples of viewpoints by artists, technologists 
and observers that were used to identify features of cognitive style for 
each art and technology collaboration. The same procedure was applied 
to communication style and the use of knowledge as shown in the fol- 
lowing examples. 

Communication in Collaboration 

Six features of collaborative communication were identified as follows: 

• whether openness of communication was adopted by both parties 
or was restricted to one or none; 

• whether the relationship existed only for the residency or was on- 
going; whether the language as demonstrated by terminology used, 
was shared or restricted to one or other individual; 

• whether the exchanges took place in a continuous manner or only 
intermittently; 

• whether there was mutual flexibility in respect of the way commu¬ 
nication was used; 

• whether the process of arriving at an agreement involved affirma- 
tion of each party towards one another or was an agreement to dif- 
fer. 

Examples related to the problem of not having a shared language are 
shown below. In the fírst, the technologist thinks he is using too much 
technical language and in the second, the artist needs more understanding 
of the software application’s procedures for development. These form 
part of a lengthy series of exchanges between the two collaborators dur- 
ing which they struggled to arrive at a common view of both require- 
ments and software capability to achieve the artist’s goals. 

Shared Language 

“We are now looking at lighting. I seem to understand what type of effect she wants 
with lights but I am not able to explain to her properly that lighting does not work 
in this software as she thinks it should. Maybe I am getting a bit too technical in 
my explanation.” (Technologist) 

“Having to re-do all drawing as once the objects have been manipulated, I cannot 
change the number of segments. This aspect of workflow is so important and it 
would be good to have had more of this pointed out as I am currently repeating 
tasks and I feel the process is getting messy. Maybe needed some more of the over- 
all philosophy of the development process in relation to this particular software”. 
(Artist) 
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Knowledge in Collaboration 

The features of the use of knowledge in collaboration are concemed with: 

• how each party to the collaboration acquired and used the knowl¬ 
edge required to carry out his or her tasks 

• whether there was suffícient technical knowledge to achieve the 
tasks 

• whether there was shared domain knowledge (art or technology) 

• whether research proved necessary or not 

• how critical the inter-dependence of the knowledge between the 
collaborators was to the success of the collaboration. 

The quotations from the case reports that follow illustrate the features 
related to the artist’s level of technical knowledge and the effect of this 
on the amount of support needed. A related feature was a need for further 
research despite an already high level of technical expertise on the part 
of the artist. 

Technical Knowledge and Level of Support 

“So far the initial idea that A would be a ‘safe’ artist to support is proving to be less 
simple than first thought. He has needed more constant presence to get started: O 
was drawn into it: he commented on lack of leaming strategies.” (Observer) 

Need for Research and Leaming 

“In spite of the unusually high level of technological expertise in comparison with 
other artists taking part in the residency programme, particular gaps in the artists’ 
knowledge about software and hardware meant that, on several occasions, they had 
to spend a great deal of time leaming about the technology before they could make 
progress... some software required for the piece had to be leamt from scratch.” (Ob¬ 
server) 

Success Factors for Collaborative Creativity 

The COSTART studies brought out several issues about the nature of art- 
technology co-creativity. In particular, we need to recognize that the 
artist may be seeking more than access to technology and expertise. Be- 
ing able to develop a partnership, as distinct from having an “assistant” 
relationship was a significant plus point for the success of collaborative 
projects between artists and technologist. 

Leaming new skills and techniques is an important facilitator for Crea¬ 
tive practice. If the artist does not have the skills or the time to leam 
them, the role of a human collaborator is essential. Some artists may 
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want to take full control of the reins of the technology because it is piv- 
otal to the way they work whilst, for others a temporary need can be met 
by a technology assistant. However, technologists with little knowledge 
of art practice do not easily make good collaborators. Artists need col- 
laborators who understand or are empathetic to their need to exercise 
control for themselves. Working through and with the eyes and hands of 
the person who provides technical expertise is not right for the core 
Creative activities, although it might be acceptable for the more mundane 
ones. 

Seeking a Partnership 

One of the interesting things we observed was how much further the art¬ 
ists themselves wanted to extend the supportive relationship of their 
assistants. A signifícant number were looking for more than technical 
know how but rather were seeking a partner for an artistic exploration. 
For that to work, the assistants needed to engage more actively in the 
Creative process and to resist imposing a standard technical solution. 
Likewise, the artists needed to be more open about their intentions and to 
be prepared to reveal tentative ideas that would normally remain hidden 
until they reached a more mature State. 

Complementary Interests for Mutual Beneflt 

In a true partnership, complementary interests exist even where the out- 
comes by each individual may differ. Indeed, one of the most successfixl 
ongoing partnerships operates in such a way as to serve convergent inter¬ 
ests but, at the same time, produces quite distinct artistic outcomes. In 
this way, the partners are able to achieve mutual beneflt but, at the same 
time, retain ownership of their individual achievements. To be able to 
enjoy such mutual beneflt, requires the relinquishing of individual control 
of the Creative process: having differentiated but complementary roles 
appears to be best suited to achieving that end. Having a respect for dif- 
ferences in methods is also important to a successful partnership. The 
trick is for the people concemed to be able to identify in what way their 
differences in approach can beneflt one another. 

Art-led Versus Technology-led 

Where the partnership is perceived as art-led by both parties, this seems 
to lead to better collaboration. The technology-led situation, on the 
other hand, may place the non-technologist at a disadvantage both in 
terms of control of the Creative process and the eventual outcomes. If 
the implications of adopting a particular technology solution are not 
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fully understood by the artist, then it may not be possible to steer the 
direction of the work to suit, resulting in a loss of artistic control. 

For the technologist, the disadvantage of a technology-led assistant 
model lies in a lack of ownership of the project. This may occur even as 
they are providing critical input to the process through such contribu- 
tions as software programming design. Where the relationship is of the 
assistant type, it is more productive if the artist explicitly acknowledges 
the valué of the technologist’s contribution and actively tries to leam 
from it. In some cases, the danger of one-sidedness for the technologist 
may be overeóme if the artistic problem to be solved provides a suffi- 
ciently interesting technical challenge. 

Sharing Knowledge 

An effective working relationship exists where both parties exchange 
knowledge resources in order to progress the work and resolve difficulties 
of both a technical and artistic nature. The sharing of knowledge is an 
important facilitator of Creative collaboration. It also depends upon the 
parties having complementary skills rather than at the same level. A 
partnership that aims to be self-sufficient must also know its limits and be 
willing to carry out the necessary research when the knowledge is insuffi- 
cient. Indeed, self-sufficiency in technical know-how, or at least the quest 
for it through research, can be in itself a stimulus to Creative thought. 
Being able to leam through knowledge sharing is benefícial and it par- 
ticularly applies where having direct contact with a new way of thinking 
stimulates the generation of options. In one such case, as the process of 
programming became clearer, the artist was able to understand more fully 
the basic logic. This enabled her to consider more carefully her options 
and how the aesthetics of the piece could opérate. 

Communication Skills 

Naturally the ability to communicate well with others is an important 
part of the collaboration process, but art-technology collaborations have 
particular requirements. For successful partnerships, being able to have a 
longer-term relationship during which trust and confidence can be built 
up, has real advantage. A communication barrier may manifest itself in a 
whole variety of different situations, bringing with it frustrations and 
problems. For example, a high degree of openness and flexibility and a 
willingness to engage in discussion with one another in a whole-hearted 
manner, facilitates the partnership whereas a lack of flexibility may indi- 
cate that there are unspoken differences about the way the project is 
developing. Difficulty with the language of communication sometimes 
reflected a different way of thinking about the problem in hand and how 
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to go about solving it. Developing a common language (particularly when 
discussing technical issues) that both parties can understand and work with 
is essential if anything usefiil is to be achieved. Where an “assistant” style 
of collaboration operated, there was more difficulty in fínding a shared 
vocabulary. 

Requirements for Art and Technology Collaboration 

A major lesson that carne out of the first residencies was to do with the 
concept of “support” itself. In responding to the demand from artists for 
technological facilities and expertise, the preparation for the residencies 
concentrated on two things: 


• the technology: the required software packages and hardware de- 
vices needed to carry out the artists’ projects 

• people with the technical skills to enable the use of that technol¬ 
ogy- 


For the technology, we had an established base of ‘high-end’ comput- 
ing equipment, network facilities and a repertoire of office and drawing 
software as well as specialized packages for 3D modelling and a position 
sensing system. Where a specifíc piece of technology was needed, it was 
acquired for the purpose of the residency. Whilst a number of the artists 
had well-developed skills in the use of some technology, because the pro¬ 
jects were set up with a view to exploring new digital forms, we antici- 
pated the need for help from experts in the more advanced technology. 

For the experts, we tumed to a sizeable network of willing experts at 
the university. We envisaged artists driving the projects and technical 
people supporting the process in response to their requirements. This did 
happen, of course, and the programmers, in particular, found their skills 
were in twenty four hour demand for the duration of the residencies. The 
support provided was, in fact, never really enough but there was no doubt 
that the artists appreciated the time and commitment that was given. 
That said, support for specifíc activities such as programming or digital 
video editing, was only part of the story. The idea of supportive envi- 
ronments for art and technology needs to be broadened to encompass the 
establishment of ongoing collaborative partnerships that are fostered by 
the organization. 

A summary follows of a basic set of requirements for support for art¬ 
ists and desirable characteristics of technologists that can be viewed as 
essential for a successful partnership in this field. Further studies will ex¬ 
plore these requirements and consider their relevance to other domains. 
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Artists need: 

• heterogeneous resources for a broad range of needs 

• access to high end facilities and tailored digital systems 

• access to appropriate human expertise that is communicated well 

• an ability to reflect and leam from technologists. 

Technologists need: 

• good communication skills as well as technical skills 

• an ability to listen and leam from listening 

• an ability to suppress the urge to promote a course of action that is 

technically feasible but not artistically valid. 

Successful collaboration can be leamed. Based upon the experience of 
this research, some basic requirements for sound and productive partner- 
ships are: 

• devise a shared language 

• develop a common understanding of artistic intentions and visión 

• engage in extensive discussions and “what if?” sessions 

• give time to establish the relationship and recover from mistakes. 

A number of artists have continued their association with the C&CRS 
and new people have joined. To be successful over time, Creative partner- 
ships needed appropriate organizational support. An environment for art 
and technology collaboration involves much more than the choice of 
which technologies and technical skills are needed, vital though that re- 
mains. 

The main support I observe artists needing is that of people support. It is not 
enough to have systems that artists can use, they need real contact with peo¬ 
ple who understand the technologies and that can effectively communicate 
with the artists. These people would be more than technicians. For the best 
results they would need to be sympathetic to the artists’ concems and not just 
interested in solving technical problems. (Artist) 

Conclusions 

The results of the COSTART studies are relevant to our understanding of 
the nature of collaboration. Art-technology collaborations benefít from a 
partnership model of collaboration. The assistant or support model of 
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collaboration is also needed but for different purposes. The quality of the 
type of collaboration can be assessed in terms of its durability and stimu- 
lus to Creative thinking. It follows from all this that leaming how to col- 
laborate successfully is very important and cannot be assumed to be a 
natural to everyone. Of course, we can facilitate it by making the envi- 
ronmental conditions more than sufficient but we need to be more aware 
of the critical human issues at play. For any organizations wishing to 
promote collaborative creativity, attention should be paid to ways of 
developing leaming strategies for successful collaboration. Referring to 
the longer temí nature of the personal Creative process, Harold Cohén 
said: 

Creativity is not a random walk in a space of interesting possibilities, it is 
directed. The difficulty in tracking how the individual proceeds is that it is 
directed less by what the individual wants the single work to be than by 
what he wants his work as a whole to become. [4] 

This implies supporting a sustained process. For sustainability to be 
possible in the context of digital creativity, that can only be achieved 
within an organizational context that is appropriate to a special kind of 
collaborative partnership. Therefore, understanding how good partner- 
ships evolve and flourish is very important for developing creativity 
enhancing environments. 
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What fascinates me about a machine is the 
experience of a physical and intellectual 
extensión of myself. Manfred Mohr 



I want to retine my methods of 
working and find more ways of 
using the benefits with the 
pleasures of the tactile and 
physical. Joan Ashworth 


The more than 150 years 
oíd history of the 'new médium' 
photography has already shown 
that a new technology definitely 
may add ¡mportant Creative 
possibilities, without ever really 
excluding painting or sculpture. 
Fré llgen 




Using digital technology 
seems to give potential 
for creating a different 
type of relationship 
between object 
and viewer. 
Esther Rolinson 



ln digital art I want to go somewhere I have 
never imagined going in painting or performance. 
Ray Ward 
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Since the mid-1960s, artists have been actively and successfully using 
digital technology in their practice. Many of these artists can be classified 
as ‘Computer expert’. Bringing the expertise of art and technology to- 
gether has usually been the achievement of one person working alone. As 
we consider more recent digital art, increasing collaboration can be seen 
between people of different disciplines and skills. The paradigm for digital 
art seems to be shifting towards collaborative practice as a norm. A sur- 
vey revealed that 90 per cent of the artists who were experimenting with 
digital technology were also collaborating with people in other fields [ 1 ]. 
Whether this pattem of collaborative practice continúes to grow or not 
will, perhaps, change as education develops and responds to the art and 
technology developments presented here. We may see a growth in the 
number of artists who are expert in Computer technology to a similar 
level as those in print-making, carving or welding. On the other hand, the 
advantages of collaboration extend beyond merely the acquisition of 
technical skills. Collaboration provides opportunities for more ambitious 
Creative projects. Furthermore, the many funding initiatives that explic- 
itly encourage joint activities also contribute to this growing trend. 

The artists’ reflections in the second part of this book raise issues 
about the role of digital technology in relation to Creative practice as it is 
seen today. A number of artists have noted how involvement with com- 
puters has stimulated them to move forward in their conceptual thinking. 
They have been encouraged to break with previously established conven- 
tions and explore new methods. One artist discusses the importance that 
digital technology has had in encouraging him to shift the very idea of 
what he considered to be art. Another found that using a virtual reality 
(VR) System was the trigger that caused him to reconsider the nature of 
his paintings. Others found that involvement with computers caused 
them to reformulate the boundaries of their artistic scope, for example, 
by adding time as a dimensión of the work. In general, the challenges 
inherent in working with digital technology can have a positive influence 
in encouraging artists to break with their existing conventions, a devel- 
opment that is a core element of truly innovative practice. 

For most digital artists, the importance of using and having access to 
expert technological knowledge cannot be over emphasized. As the study 
of collaboration described in Chapter 4 revealed, some find it vital for 
each member of the team to have a clear and well-defined role. On the 
other hand, by their own account, some artists have been struck by the 
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way in which digital art collaborations lead to the blurring of the distinc- 
tion between artist and technologist. In both situations, access to expert 
knowledge and opportunities for the collaboration needed in order to 
acquire that expertise, pro ve to be essential in enabling the realization of 
successful digital projects. An interesting aspect of collaboration is the 
way in which it provides participants with more than one viewpoint 
about the nature of the Creative process. One artist notes how the process 
of collaboration with a technologist, and the kind of discussion that it 
requires, encouraged her to reflect on different views about how to pro- 
ceed with the work and what method to use to produce it. Collaboration 
helps the participants to address tasks via a number of parallel channels 
of thinking, which draw upon different types of knowledge. From this 
process, entirely new understandings can emerge that transform the out- 
comes of the Creative work. 

Studies of Creative Process 

Understanding the ways in which Creative process has been influenced by 
the growth of Computer use is a key concern of this book. Studies of the 
Creative process, as distinct from studies of the outcomes or artifacts of 
this process, have been much more extensive in the field of design than 
in art. Although there are many differences between the fíelds of design 
and art, they have many similar characteristics in terms of the Creative 
process involved. It is therefore useful to broaden the discussion to ex¬ 
amine the issues surrounding creativity in general, but particularly in de¬ 
sign practice. 

There has been considerable research into how designers carry out de¬ 
sign activities. In both product design and software design, common char¬ 
acteristics have been identified. In particular, the view of design as an 
hierarchically organized planned activity as opposed to design as an op- 
portunistically driven mix of top-down and bottom-up strategies has been 
explored in a number of empirical studies, e.g. Guindon [2] and Ullman 
[3]. Maccoby [4] studied prominent designers and engineers whose con- 
tribution to their fíelds was unquestioned by their peers and the world at 
large. Although they represent a spectrum of different fíelds and cultures, 
they exhibit similar ways of thinking and working. Most are “holistic 
thinkers”, in the sense that they look for an overall broad scope before 
moving into specific detail. Other studies indicate that design is often 
solution-led, in that the designer proposes candidate Solutions early on in 
order to scope the problem better. Designers impose constraints that 
narrow down the number of Solutions and help generate new concepts. 
They also change their goals and add constraints during the design proc¬ 
ess. Boden [5] makes a good case for the claim that changing a constraint 
might be at the core of Creative thinking. 
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Taking account of these studies and our own investigations into inno- 
vative designers, various characteristics of the Creative process have been 
identified with a view to identifying the kind of Computer system that 
could be supportive to the designers’ Creative practice [6,7]. New ideas do 
not just come out of thin air. The conditions for creativity are very im- 
portant and outstandingly Creative people seem to be able to arrange for 
the right conditions to be available. The use of complex tools, such as 
computers, forms a significant part of the context in which these condi¬ 
tions for creativity exist. The studies referred to above identified aspects 
of the Creative process that are relevant to art and technology practice. 
Most interestingly, they relate to artists’ observations on working with 
Computer technology that were discussed earlier. Examples of the as¬ 
pects identified are: 

• Breaking with convention 

Breaking away from conventional expectations, whether visual, 
structural or conceptual, is a key characteristic of Creative thought. 
Events that hinder such breaking with convention are avoided, 
whereas positive influences are embraced. 

• Immersion 

The complexity of the Creative process is served well by total im¬ 
mersion in the activity. Distractions from this immersion are to be 
avoided. 

• Holistic view 

The full scope of a design problem is only fully embraced by taking 
a holistic, or systems, view. The designer needs to be able to take 
an overview position at any point and, in particular, to find múlti¬ 
ple viewpoints of the data or emerging design important. 

• Parallel channels 

Keeping a number of different approaches, as well as viewpoints, 
active at the same time is a necessary part of generating new 
ideas. The Creative person needs to work in parallel channels. 

The Creative process ineludes the following activities, each of which has 
its own characteristics. Some of the key elements are: 

• ideas generation 

• problem finding and formulation 

• applying strategies for innovation 

• acquiring new methods or skills 

• using expert knowledge. 
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Digital artists are very involved in finding support for the last two of 
these. Much of the collaboration that we observe in the artist’s discus- 
sions and from the studies of their residencies is addressing these activi- 
ties. Digital artists are concemed with fínding and creating the environ- 
ments in which they can work productively. The early digital artists had 
little choice but to acquire the necessary Computer expertise themselves 
if they were to be able to achieve anything at all. Their experiences were 
rarely collaborative in the sense we mean today where people of different 
skills and backgrounds combine their efforts to make the technology 
accessible for art practice. 

As an example of the role of digital technology in the development of 
an artist’s expert knowledge, it is interesting to consider two artists 
whose contribution to computers in art has been very significant over 
many years. 

Digital Technology and Creative Knowledge 

Harold Cohen’s Computer system, AARON, is the best known and most 
successful example of a Computer program that creates drawings and 
paintings autonomously [8]. Cohen’s artistic knowledge about creating 
drawings and painting was captured in the form of a Computer program 
which could then create new works itself. In the process of developing 
the program, the artist’s process involved evaluating AARON’s drawings 
and re-examining the knowledge in the programs in the light of his 
judgement. He then modified the program many times to inelude the new 
insights in the program. The Creative process was one of extemalizing his 
existing drawing and painting knowledge and then, once it was “made 
visible” by the Computer, evaluating the outeomes and making further 
changes for which he often needed to acquire new knowledge. When he 
began this work, the drawings were concemed with strictly organizational 
issues in the sense that they were basically abstract. Cohén has since 
moved into expressing knowledge about colour in the Computer program 
which, for some time has been generating figurative art works. The figu- 
rative knowledge in the Computer system required more knowledge about 
the world, e.g. plant pot relationships to the ground area and the physical 
composition of human faces, as distinct from the earlier drawing object 
relationships e.g. perceptual groupings. 

For Cohén, creativity is something that is a process of continuous 
change, as distinct from single events. That change, as his work exempli- 
fies, is in the mind and actions of the human and the process is essentially 
a directed one. There have been many eyeles of his exploratory, pio- 
neering work but during all that time, his goals have been consistent. His 
work is unique and the basic concept of developing an autonomous Crea¬ 
tive Computer has rarely been taken as far as this. Cohén explores the 
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implications of his work for art practice and the changes that it has 
brought about in concepts of art and who owns it later in Chapter 7. 

Another artist who has made pioneering contributions to art and tech- 
nology in quite different ways is Manfred Mohr, whose work has been 
transformed by the visualization possibilities of technology. Mohr’s work 
involves the construction of two-dimensional views of six-dimensional 
cubes (hyper-cubes). His goal is to express geometric knowledge about the 
cube which is encoded in the Computer system using a programming lan- 
guage. The Computer program then generates graphical entities from 
which he makes artworks using conventional media such as canvas and 
láser cutting and often special Computer output devices to implement his 
intentions. The goals of two parties to the process, i.e. the artist and the 
Computer, are clearly differentiated: the Computer program generates 
purely geometric objects whilst the artist makes aesthetic choices on the 
basis of which he goes on to make artworks. The artist cannot do the bi- 
dimensional geometry in his head and the Computer requires the artist to 
specify the geometric knowledge in a computationally tractable form. 
For Mohr, the interactive process with the Computer is one with which 
he extends his capability as an artist: 

what fascinates me about a machine is the experience of a physical and intel- 
lectual extensión of myself. [9, p. 5-7]. 

A productive relationship with the Computer is dependent upon both 
the power of the programming language used by the artist and his own 
ability to develop its capability to achieve his goals. Mohr’s approach is 
to retain ultímate aesthetic control over the final outcomes rather than 
leaving the final choice to the Computer 

This symbiotic interaction differs from that of Harold Cohen’s. 
Cohén’s primary goal is to have the Computer system make the artworks. 
The role he chooses for himself is to specify to the Computer the critical 
underpinning knowledge about art from which the Computer generates the 
drawings and paintings. In using a Computer language to make a Computer 
create works, rather than a software application to create the drawings 
and paintings himself, he is expressing a fundamental premise on which 
his whole approach is based, exemplified in the statement: 

I inevitably get nervous about the notion that somebody could make art with- 
out a profound grasp of the underlying disciplines in volved. [8, p. 14]. 

Cohen’s artistic visión places high valué on expert knowledge about art 
and its role in computer-generated art. Mohr’s visión involves exploring 
generative processes that are not accessible to human perception but are, 
nevertheless, able to be specified using the method he has chosen. The 
final artworks remain the province of his artistic decisions. For each art- 
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ist, the particular points in the Creative process when he chooses to in¬ 
ternet with the Computer language and the outeomes it generates, are 
different. 

Contributors 

The second part of the book contains articles written by artists and tech- 
nologists who have been associated with the Creativity and Cognition 
Research Studios from 1996 to 2000. The articles are personal state- 
ments about individual and collaborative explorations in art and technol- 

°gy. 

Both Harold Cohén and Manfred Mohr took part in the Creativity and 
Cognition conference and exhibition series along with Bettina Brendel, 
Joan Truckenbrod, Stelarc and Román Verostko, all distinguished interna- 
tional artists. They represent a broad spectrum of digital art practice both 
in terms of artistic intentions and the purposes for which they employ 
Computer technology. 

Román Verostko has dedicated himself to algorithmic art in which, as 
he puts it, the Computer program acts as a score for visualizing the forms. 
He has a drawing machine, a multi-pen plotter, which is driven by his 
Computer programs and produces his final work. These do not necessarily 
look as if they have anything to do with a Computer, yet they could not 
exist without it. Verotsko has developed algorithmic systems that, despite 
their apparent formality, generate soft and quite organic results. He takes 
his inspiration primarily from artists in the constructivist tradition 
whilst, from the complex behaviour of his Computer programs, he gener¬ 
ates work that is far removed from the formal geometric forms with 
which one associates that tradition. He provides insights into his forma- 
tive experiences and development as a digital artist in Chapter 12. 

Bettina Brendel and Joan Truckenbrod both relate strongly to organic 
life, whilst fínding inspiration in Science. Brendel has drawn on analogies 
from physics for more than 40 years and she has a deep scientifíc inter- 
est. From that perspective, it was not diffícult or surprising for her to 
adopt the Computer as part of the armory of her studio. In her case, it did 
not bring special new conceptual issues into her work, rather it was a 
natural addition in the context of her interest in physics, as she makes 
clear in her statement in Chapter 6. In the case of Truckenbrod, on the 
other hand, the virtual worlds of computing and the Internet add a new 
dimensión to her concems. The differences and correspondences of vir¬ 
tual worlds and physical ones and transformations between them forms 
the driving concern for her digital work. See Chapter 11 for her account. 

Stelarc has pushed the boundaries forward in a different sense. He is a 
performance artist who carne to the realization that he could explore his 
human self by exploring the intersection of the technological and the 
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organic. His work challenges our understandings and expectations of that 
intersection by treating technological devices and Communications capa- 
bilities as extensions of himself. For Stelarc, the technology that he uses 
is at the centre of his conceptual interest. In order to make his work he 
has to become deeply involved both in the workings of the technology 
and in the Science of biology in respect of the implications for each of 
the interchanges that he studies. Chapter 10 gives a flavour of the kind of 
dramatic work he performs using some remarkable and complex tech- 
nologies. 

The artist-in-residencies at Loughborough University in 1996, were 
held under the auspices of Creativity and Cognition [10]. Three of the 
four artists concemed went away without complete technological Solu¬ 
tions to the problems they had brought to the table. The specific ques- 
tions they were asking did not have ready-made software or hardware 
answers. Moreover, the artists themselves found they had to work 
through the generality of some of the problems they were posing with an 
expert in another discipline, in order to define more precisely the impli¬ 
cations. Until you work through potential Solutions, it is sometimes diffi- 
cult to know what exactly is the right question to ask in order to solve 
the problem. Sometimes, until it has been worked through, it is not even 
clear what the problem is. 

Of the 1996 residents, Fré Ilgen, Michael Kidner and Jean-Pierre 
Husquinet have contributed chapters to this book. The artist residencies 
that followed during 1999 and 2000 were both research and art led. The 
COSTART (Computer Support for Art) Project, funded by the Engi- 
neering and Physical Science Research Council of the UK, which provided 
support for residency accommodation and subsistence, undertook in- 
depth studies of collaborative art and technology projects [11]. Of the 
COSTART artists, chapters by Joan Ashworth, Dave Everitt, Beverley 
Hood, Anthony Padgett, Michael Quantrill and Esther Rolinson are in- 
cluded. For these artists, collaboration with technologists was vital. 
Technologists, Colin Machin, André Schappo and Manumaya Uniyal 
provide their own versión of events. The YOTA (Year of the Artist) and 
AA2A (Artists’ Access to Art Colleges) 1 schemes provided Financial sup¬ 
port for materials only and were aimed at educational and public exhibi- 
tion outcomes. Of the artists funded by these schemes, Marlena Novak, 
Jack Ox, Juliet Robson and Ray Ward have contributed chapters. 

The Artists 

For Jean-Pierre Husquinet and Michael Kidner, artists-in-residence in 
1996, the expectation that their work could benefit firom computational 
support was a reasonable one. They were both seeking answers to com¬ 
plex problems that required a significant amount of prior analysis before 
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a work could be executed: the first was in the area of knot theory and the 
second in Boolean nets. It did not seem far-fetched to assume that a 
computational solution would be possible, but before that could be 
achieved, the first and most important task was to specify the nature of 
their problem and then discuss with an expert how this could be realized. 
Working with mathematical and software engineering experts, revealed 
just how much knowledge was needed and how much effort would have to 
go into the Solutions. They describe their experiences in Chapters 20 and 
22 respectively. 

In his residency, Fré Ilgen explored his perception and understanding 
of reality in its various aspects using a simulation of complex movements 
in three-dimensional objects. Interaction with a VR system proved to be a 
critical event in the artist’s Creative process that gave rise to new devel- 
opments in his art. The technology did not perform a task on the artist’s 
behalf ñor did it produce artistic outcomes, but rather it stimulated him to 
generate new ideas and techniques. In Chapter 21, he gives his own ac- 
count of the events and outcomes. 

The 1996 residency artists were almost entirely new to digital tech¬ 
nology. Initially, there were high, and perhaps unrealistic, expectations 
of what the technology could do to help solve their problems. For the 
organizers, one important lesson that was taken on board for future resi¬ 
dencies, was just how vital it was to provide targeted support from tech- 
nical experts. These residencies highlighted the fact that using new tech¬ 
nology does not necessarily lead to a dependence or focus upon the tech¬ 
nology itself, but rather to a change in the artist’s understanding of his or 
her own Creative process. It also demonstrated a need for greater under¬ 
standing of the artist’s process on the part of the technologists. We carne 
to understand most particularly, that the availability of a support envi- 
ronment for art and technology explorations required the right combina- 
tion of human expertise and the technological tools. 

All of those experiences in tum led to the formation of the Creativity 
and Cognition Research Studios (C&CRS), a joint operation between the 
Computer Science Department and the School of Art and Design at 
Loughborough University, UK, as described earlier in Chapter 1. 

The C&CRS artists who carne in 1999 for the COSTART Project were 
all familiar with digital technology of one form or another. Some had 
already made extensive use of the technology in their work. These resi¬ 
dencies were established as collaborative projects and had a dedicated 
technical environment allocated to them. Lessons from 1996 were ap- 
plied to the development of resources and facilities as discussed earlier in 
Chapter 2. 

Joan Ashworth, Professor of Animation at the Royal College of Art, 
London, is a professional fílmmaker, animator and teacher who has first- 
hand experience of the rapid changes taking place in the film industry as 
digital technologies take hold. Her desire to bring such technology into 
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her personal Creative practice, without abandoning the tactile qualities of 
traditional animation methods, shapes her approach. This had an influ- 
ence on her collaboration with the Computer animator, Manumaya Uni- 
yal. It was an intersection, not only between people of different knowl- 
edge and skill but also of goals and communication styles. Just as her 
“Stone Mermaid” project had a long gestation, so the partnership be¬ 
tween artist and technologist required time to develop successfully. For 
this artist, her initial scepticism at the outset developed into an under- 
standing of what was technically feasible and, moreover, where leaming 
would have to take place on her part to make it an enduring process. The 
collaboration opened up new avenues and encouraged her to leam new 
skills in order to exercise more control over the process. She discusses 
her views in Chapter 17. 

Beverley Hood’s residency had some parallels with that of Joan Ash- 
worth. However, her work is primarily directed towards developing static 
visual models rather than time-based work. She characterizes her creativ- 
ity as a form of “hybrid invention” in which she explores the relation- 
ships between disciplines (e.g. sculpture) and diverse media (see Chapter 
19). She has embraced digital technology as an artist but feels strongly 
that, without access to good digital facilities combined with the skills of 
technologists, there will be serious limitations to the take-up in the art 
world more generally. Ashworth points out that it is already the case that 
prejudice against computers operates within art circles, where the results 
are perceived as either Computer generated (and, therefore not the art- 
ist’s own) and/or “computer-styled” (i.e. bearing the hallmarks of the 
software rather than the artist). Either way, both the art world and the 
technology world have an uneasy relationship at this point in time. 

Joan Ashworth and Beverley Hood both explored the possibility of 
using VR technology to realize their aims for the Computer modelling of 
two- dimensional objects. For different reasons, they decided to use stan¬ 
dard three-dimensional animation software believing that a VR environ- 
ment was detached from important points of contact with the physical 
environment. By contrast, for Fré Ilgen, it was the unique ability of the 
technology to provide a non-physical environment that appealed to him. 
For example, he was able to work with sculptural objects without gravita- 
tional pulí. For someone whose models were heavy and difficult to ma¬ 
nipúlate in the world, the out-of-world experience of VR was a liberating 
experience. 

Both Ashworth and Hood are concemed with the interrelationship be¬ 
tween the physical and digital worlds and what this means for their per¬ 
sonal Creative process. Hood is exploring the connections and differences 
between traditional and digital forms at the conceptual level, whilst Ash¬ 
worth is keeping both traditional and digital techniques in play because 
neither satisfy all her Creative needs. She is trying to utilize the benefits 
of the digital and yet retain the pleasures of a tactile experience. This 



78 


Explorations in Art and Technology 


arises, in part, from her frustration with the limitations of digital tech- 
nology in its familiar forms. She writes of the stifling effects of the 
mouse, keyboard interaction methods on gesture and movement and ef- 
fort required to develop Creative ideas. Typical interaction with a Com¬ 
puter is not only a sedentary activity but also a tightly restricted one, 
where all the effort goes into finger-tip movement or small slight traces 
of a pointing device across a tiny mat. Haptic environments that incor¬ 
pórate force-field interaction, offer a way towards addressing the need for 
physical interaction through gesture and movement. An example is the 
Reachin Technologies system [12]. 

One factor that influenced Ashworth’s decisión not to pursue the VR 
route was the requirement to specify the conditions and parameters of 
the environment to be modelled in advance. This, she felt, limited the 
opportunity for a more spontaneous process of developing ideas. For a 
software engineer, the artist’s preference for an opportunistic, iterative 
approach is not only an unfamiliar way of working, but is usually consid- 
ered to be undesirable. These differences between the intersecting disci¬ 
plines of software engineering and art practice in formulating ideas and 
making artifacts can lead to mismatches. 

When both Computer Science and art disciplines co-exist in the same 
person, there can be conflicts that create blocks in thinking, as Mike 
Quantrill discovered. This situation illustrates that working with the 
complexities of real or simulated physical worlds can be problematic. 
Quantrill is that rare person who is formally trained in Computer Science 
but whose central concems are with art. He assumed the role of technical 
expert providing advice and programming support for the projects of 
Anthony Padgett and Esther Rolinson. At a different time, with Dave 
Everitt, he formed a joint residency project in which he was able to pur¬ 
sue his personal artistic goals. This collaboration developed into a part- 
nership that proved to be successful and sustainable. His contribution in 
the book focuses upon his own work. In Chapter 26, he describes how the 
cióse coupling between mind, hand and body and the technology itself is a 
transformational experience. He characterizes his work as an intertwining 
of human and machine processes leading to unexpected outcomes such as 
the time-based dimensión of the work. 

Quantrill reflects on his interest in how the use of the technology could 
lead him to new understandings. Finished artworks are of a lesser concern. 
A problem that is often referred to in relation to the use of computers is 
their relative lack of support for sketching and tentative processes. The 
pencil seems much better for this purpose. Quantrill, however, describes 
much of his computer-based work in terms of producing “sketches”. His 
drawing on the electronic Soft-board [13] consisted of physical mark 
making with felt-tip pens and could be termed sketching where an infor¬ 
mal or tentative approach is being taken. On the other hand, his work 
with the sensor grid in the interactive environment did not involve 
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making marks at all. In this case he refers to his Computer programs as 
‘sketches’. He approaches programming in a way that takes delibérate 
account of the tentative and uncertain process that he is involved in. 
Each versión of a program is seen as a tentative experiment leading to 
ideas for the next ‘sketch’. 

There is also a much more important sense in which Quantrill’s work 
with the sensor grid extends the notion of sketching. He is experimenting 
with interaction spaces in which the position and movement of people, 
the participants, constitute the primary or only input to a Computer Sys¬ 
tem. Whilst the participants are not making marks on paper, their physi- 
cal activity is recorded and leaves a trace within the Computer system. In 
effect, Quantrill sees them as sketching with their body. One way that he 
looks at his work is as an investigation into languages of interaction: this 
is a form of correspondence between human movement and formal repre- 
sentations within the Computer. Understanding such processes forms the 
core of his explorations. In doing this, his relationship to the technology 
is very cióse and he explicitly refers to its role as actively informing the 
work. For this artist, the Computer is much more than just a tool. 

Dave Everitt, in his collaboration with Mike Quantrill, experimented 
with interactive pieces using the sensor grid. He describes his way of 
working as maintaining a number of simultaneous lines of enquiry from 
which ideas emerge and bear fruit at times in the form of art projects. He 
draws on mathematics through contact with the Magic Cube interest 
groups on the World Wide Web and works increasingly in collaboration 
with programmers to develop his ideas. During his residency, he worked 
with Computer scientist, Greg Tumer, who helped him to realize his 
magic square concepts in Computer programs that drove interactive art- 
works. His approach is eclectic, concemed with issues that have cultural, 
social and artistic implications. The Creative driver for much of the work 
of Everitt seems to come from the intersection of disciplines and is 
brought about largely through collaborations of various kinds, from direct 
partnerships to Internet discussion groups. He discusses these issues and 
poses a number of questions about art and technology in Chapter 18. 

Another artist for whom collaboration is central is Jack Ox. The pri¬ 
mary goal of Ox’s work is to create an intímate correspondence between 
visual and musical languages. In Chapter 24, she describes what she does 
as a form of ‘translation’ of music into sets of visual languages. To 
achieve this, she has to determine structural parameters of the piece of 
music to be visualized, which take the form of operating principies and 
data sets that are encoded in MIDI files in the Color Organ. A critical 
part of the process over many years has been her collaboration with 
composers and experts in digital technology. She has moved on from the 
formula of having a technological assistant to one of having a techno- 
logical equal partner and co-author of her art. She also fínds that such 
collaborations provide the triggers for signifícant Creative advance. The 
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importance of fínding the right people to interact with creatively has 
driven her to seek out particular individuáis over a wide geographical area. 
She acknowledges the fact that the kinds of works she is interested in are 
expensive to develop and difficult to market. However, she has no pa- 
tience with the idea that an artist should rely on financial subsidies and 
has been exploring ways of using the Internet to make available high 
quality prints from electronic works for sale. Her participation in confer- 
ences, giving talks, writing papers and demonstrating her works is part of 
an entrepreneurial spirit that seeks to disseminate innovative ideas to 
intemational cultural communities and the public at large. In doing this, 
Jack Ox is not just promoting art. It is her experience and firm belief 
that, in the technology and art collaborations that she finds so necessary, 
the technologist has much to gain and that the artist should positively 
engage in achieving such benefits as well as progressing their own art 
practice. 

Marlena Novak is also very positive about the importance of collabo- 
ration, both with technologists and with artists in other fíelds, particu- 
larly in music. The most significant conceptual step that the Computer 
has enabled her to make is to add a time-base to her previously static 
work. It is from this step that the concern with correspondences between 
time-based visual art and music aróse. As well as adding a new dimensión 
to her work, it seems that there was feedback from the music. Her direct 
concern was with composed, rather than improvised, music. That is to 
say, the time-base from the music was fixed and the sequence of sounds 
determined. From a visual point of view, this directly relates to film. 
Naturally, therefore, Novak was able to make great use of software tools 
that had been constructed to support film making. Her time-based work 
could not be called film, but its fundamental structures correspond to 
those used in film, henee the tools work for her. Whereas most film rep- 
resents real or imagined worlds, Novak’s work is generally abstract. Nev- 
ertheless, a correspondence at the level of the underlying structure of the 
work is sufficient to enable the same tools to be employed. She provides 
interesting insights into her formative ideas and the development of her 
recent work in Chapter 23. 

Esther Rolinson works with natural elements and architectural struc¬ 
tures and creates installations in the physical world. She is developing an 
interest in using digital technology to control her light structures and to 
explore the way it affeets the relationship between the object and the 
viewer. The project she carried out during her artist-in-resideney involved 
collaboration with two technologists, Colín Machín and, with his tech¬ 
nology hat on, Mike Quantrill. The work involved the development of 
both hardware and software for the piece itself, but it also became appar- 
ent that the ability of the Computer to provide visual simulations of the 
intended work was also valuable to her development process. A third 
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technologist, Dave Garton, eventually joined the team to develop this 
simulation, as described in Chapter 14 by Machin. 

Iteration and flexibility in the Creative process proved to be impor- 
tant as Rolinson’s ideas evolved in response to new developments as they 
emerged. In her case, the enabling of the flexibility was very much a 
technologist’s problem. She chose not to develop specifíc expertise her- 
self but to rely on her partners, putting her efforts into defining and 
communicating her intentions. This is always particularly hard in relation 
to software development, on which she worked with Mike Quantrill. She 
stresses how important it was that he was also an artist, and therefore, 
that the communication between them about complex issues was eased. 
Nevertheless, from time to time, she indicated concern about how much 
control over the process she might have to relinquish to the technolo- 
gists because of her lack of programming knowledge. In Chapter 28, she 
describes some of her experiences in collaboration and the influence of 
this on her artistic development. 

Anthony Padgett began as a sculptor exploring different forms of 
bringing art and nature together. The spiritual dimensión of his experi¬ 
ences has taken him into the potential of digital technology for extend- 
ing the range of interaction between artist, viewer and the physical and 
spiritual world. He has found the interactive sensor grid system an experi- 
ence that firees the participant and blurs the distinctive boundaries be¬ 
tween technology and human being. He is not the only artist to have 
found this system a liberating experience from the usual forms of interac¬ 
tion with Computer Systems. Although Mike Quantrill also had a similar 
view, Padgett saw the opportunity in explicitly spiritual terms. Spiritual 
as his viewpoint might be, he was very clear about the importance of 
well-organized teamwork. He draws an analogy between digital art col- 
laborations and film crews, in which each person has a clear well-defined 
and distinct expert role. It is also interesting, as he describes in Chapter 
25, that he ran an experiment involving art students using the Soft-board 
as parí of his exploration of the Creative space that the device offered. 

Ray Ward is another artist who sees himself working as parí of a col- 
laborative team. He accepts that he may not have all of the skills needed 
to make a work and points out that there is a long tradition of artists 
working with others in this way. Being adept at communicating with 
other members of the team is, however, a vital skill. The research studies 
reported earlier also noticed that there is much more than the need for 
help from others required for making a collaboration work. Particular 
kinds of communication and collaboration skills are important if team¬ 
work is needed. Ray Ward noticed how important it was to leam to un- 
derstand just how slow the development of Computer systems can be. The 
speed of the Computer does not equate with the speed of the development 
process. As he points out in Chapter 29, digital artists have to understand 
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and to come to terms with this if they are to be successfiil in their col- 
laborations with technologists. 

Juliet Robson, on the other hand, found how important the attitudes 
and availability of the technologists were to the Creative potential of her 
work with technologies. When successful, her collaborations were charac- 
terized by the existence of clear and distinct roles. As with Padgett’s film 
crew analogy, Robson was more concemed with the best way to facilitate 
communication than with finding the best way to leam everything her- 
self. The communication aspect of collaboration was more important to 
her than simply getting things done. It was also a significant stimulus to 
Creative thinking. The intersection of disciplines through the meeting of 
experts in those disciplines seems to have been a significant trigger for 
her work. The most important trigger, of-course, was the very particular 
constraint that disability brought with it. The viewpoint of a wheelchair 
user led to some very innovative use of the technology. Perhaps the 
most important aspect of her relationship as an artist with the technol¬ 
ogy was to insist that the “normalizing” of her use of it was not the main 
point of her work. In Chapter 27, she describes how she sought ways of 
reconceptualizing the technology from the point of view of her physical 
situation by, for example, abandoning the wheelchair and exploring the 
opportunities for relating to and through the technical Systems from that 
perspective. For example, she used a movement tracking system that is 
often applied to the identification of physical problems in order to ex¬ 
plore and, indeed, celébrate her own “language of movement”. [14]. 

All these artists are concemed with issues of art practice and reflect 
upon the changes that digital technology is bringing to their practice. In 
their writing, it is not the “nuts and bolts” of practice that concems them 
most, but conceptual shifts and opportunities for extending collaboration. 
Where the artist cannot find a way to exploit the technology, the rea- 
sons are rarely a failure of the usability of the software alone. As these 
artists demónstrate in their own words, the mapping of artistic goals and 
intentions to digital methods often requires transformations not only in 
the technical Solutions but also in the artist’s thinking. 

Notes 

1 YOTA and AA2A are two examples of support for residencies from publicly 
available sources that were acquired for C&CRS artists: YOTA (Year of the Art¬ 
ist) 2000 was a UK Lottery Funded Scheme and AA2A (Access to Art Colleges) 
1999-2000 was supported by the National Association for Fine Art Education 
in collaboration with the National Arts Association of the UK. 
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Windows to a New Dimensión 



Bettina Brendel 


In my work, I visualize the sub-atomic world of elementary partióles, 
photons and electrons, and how their interactions create pattems and 
symmetries. These are magnifícations of processes that occur in nature, 
but are inaccessible to the human eye except through the use of powerful 
instruments. I see the artist as a participant in the Creative discoveries 
and inventions of our century. 

Over the years I have worked towards developing a symbolic language 
to express ideas that deal with the physics of light and energy. Imagine 
that we had a seventh sense that could penétrate matter, magnify it and 
reveal its secrets to us. Imagine that this penetrating power could defy 
time and place, preserve what is perishable, predict what is still distant in 
the future, and then realize that we have this instrument with us every 
day. It is our mind which explores the unknown, which can enlarge and 
focus on hidden details in nature and enter into vibrations of energies 
from the past to the future. The abstract world of particles and fields, 
symmetries and balances is available to us through thought. This world is 
a world in motion and we, within our individual limitations create an 
ever-changing path of discovery to it. Being witness to a contemporary 
visión we nevertheless fínd our own interpretations, a visual metaphor 
that might also become meaningful to others. 

First Steps with a Computer 

I started to work with computers in 1988, rather late in my career. We 
were a small group of artists-in-residence at the California Museum of 
Science and Industry in Los Angeles. Our job was to give demonstrations 
to the public and explain how the Computer works. In retum we had free 
time on the latest Computer technology and programs. I loved to tell 
Science fiction stories on the screen for the schoolchildren who carne to 
the museum with their teachers. There was a simple program for colour- 
cycling available on the Computer that added animation to the screen. 
There was always ‘hands-on’ time at the end of the session when it was 
obvious that the children picked up the sequence of required steps faster 
than the adults. When the museum discontinued the program, I acquired 
my own Computer. 
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Inspirations 

Science, especially Physics has been the inspiration for my work for the 
last 40 years. Looking at the current work of intemationally known, 
exhibiting artists, I continué to come across specific ideas in their art that 
originated in my mind many years ago. In 1969, I studied the technology 
of holography and wrote a poem about the holographic structure of 
thought and suggested that light is involved in both processes. I proposed 
using a sphere for the reconstruction of the image [1]. 

The known photographic technique called holography, records a sub- 
ject, not by ordinary photography, but by recording the wave-fronts of 
light coming from the subject. The basic principies were originally de- 
scribed in 1947 by Dennis Gabor, but only after the introduction of the 
láser did the method become practical for commercial purposes. 

Holograms can produce very realistic three-dimensional images of ob- 
jects in black and white and in multi-colours. There are two stages in the 
holographic process: the recording stage and the reconstructing stage 
which requires a láser beam, mirrors and lenses [2]. The theoretical 
physicist, Michio Kaku, suggests in his book, Visions, that the total in- 
formation shared by all the computers of the world may one day be 
stored in a single holographic cube [3]. 

On the Invention of a Spherical Hologram 

A Ball of Light... 

A ball of light rolls on the metered track, 

And where its coating of emulsión 
Receives the gentle touch of beam, 

The pattem of an image, coherent message, 

Inscribes itself onto the surface 
Until the angled light inside the sphere 
Illuminates for one brief second 
The memory of now and then. 

Thus while the trundling eye 
Rotates from dawn to dusk, 

From birth to death, 

Through years of space and living: 

The secret code of every thought 
Is glowing presence in the mind. 

We live in changing moments of perception, 

While the diffiised image of the hologram 
Continúes to appear as past, as future, 

Behind, beyond the four dimensions of reality. 


Bettina Brendel, 1969 [1] 
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Presently, in the year of the 75th anniversary of the discovery of Quan¬ 
tum Mechanics, one of the fundamental laws of Physics, I am working on 
a series of images that visualize the particle and wave nature of light and 
energy on which the theory is based. This visualization is, of course, done 
within the means of two-dimensional imagery and is a subjective proposal 
which has to satisfy the requirements of imagination and artistic integ- 
rity. Needless to say, the many thought and images connected with Quan¬ 
tum Theory, particles within waves, and waves created by particles, would 
require the introduction of motion, motion in space, or in “virtual space” 
as on the Computer. But suppose the motion has been arrested for a sec- 

ond - what would the process look like? 

The assumption of a Universal Atomic Length, a third universal con- 
stant as proposed by Wemer Heisenberg, would suggest a particle por- 
trayal of short, straight, thin lines vibrating within waves of energy. 

Visual Parable 

Heisenberg, one of the founders of Quantum Mechanics, deais with the 
question of observation, description and imagery in his book, Ordnung 
der Wirklichkeit (Order of Reality ). He speaks about those aspects of the 
world that can only be talked about in “parables”, and says that the great 
philosophers were aware of the “floating character of all discoveries”. [4] 



Figure 6.1 Quantum waves No. 5: digital giclé print, 2001 O Bettina Brendel 
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I consider my picture, Quantum Waves No. 5 (see figure 6.1) to be such a 
visual parable as spoken of by Heisenberg. It was printed on a giclé 
printing press, and is number five of a series of seven. It was created on 
an IBM Computer, using a magnetic drawing pen as part of an advanced 
art program. This program is especially designed for artists. It has a 
choice of 16 million colours. It offers various sizes of pens and brushes, 
transparent overlays, reduction and enlargement of parts of the picture, 
repetition and shading. First of all, the screen can be cleared of all icons 
and menus and the image is created by the artist in the same way as a 
drawing or painting on the paper or canvas. Only the light on the screen 
illuminates the image and adds magic and depth to the visión. 

The painting, “Windows to the Micro-World”, from the year 2000, 
shows three rectangular areas, Windows, that display the magnification of 
a random motion of particles. The circle in the centre, like a magnifying 
lens, enlarges the pattem to a much higher degree, and we discover that 
each particle line is creating its vectors of energy that multiply indefi- 
nitely into the distance [5] (see Píate 8 in colour section). 

Every New Discovery is a Window to a New Dimensión 

What now are the new dimensions of the twenty-first century? From 
Physics and Biology, nuclear powered microscopes would enable us to 
investígate cells and atoms to a higher degree. There will also be advances 
in medicine and healing. And what is important to me personally, is that 
there will be new forms of communication, such as computers interacting 
with brainwaves. Those advances in technology have to be regulated and 
limited by law and informed consent to experimentation by humans is 
required. In my estimation, these and many others, are the new dimen¬ 
sions of the twenty-first century. The immediate future holds unknown 
possibilities for the individual Creative mind. Modem technology has 
given us new forms of communication; it has facilitated the exploration 
of outer space and advances in medicine. However, it has also afforded 
new ways of isolation and opened up the possibility of exploitation such 
as a loss of control experienced by the Creative individuáis over the sin¬ 
gular invention of their minds. 
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A Million Millennial Medicis 


Harold Cohén 


A client visited my studio recently to see what new work I had. But in- 
stead of buying a painting, she invested about a quarter of what a painting 
would have cost on a new Computer, a data projector and a license to run 
my Computer program, AARON, from the output of which the paintings 
had been made. If you were to visit her apartment in New York now, you 
would find one wall of her living room serving as a screen on which you 
would catch AARON busily generating original images, a new one every 
two minutes or so. 

AARON has been under continuous development since the early 
1970s. It is still modest in size by today’s standards, about 12 Mb includ- 
ing the code I’ve written myself and the LISP environment in which it 
runs. That is equivalent in size to ten rather fat novéis. Given a cable 
modem on your Computer, you could download it all from the World 
Wide Web in about four minutes. 

The program also needs around 32 Mb of intemal memory to run in, 
which is also modest by today’s standards; the machine I work on today 
has four times that much and could hold a good deal more. 

Around the time AARON began, nearly thirty years ago, the first 
Computer I owned had only 8000 bytes of intemal memory. So in nearly 
30 years the intemal memory I have had to work with has increased from 
8000 bytes to 128 million; that is, 16,000 times as much. My current 
machine’s hard disk holds 20 Gb - enough to store about sixteen hundred 

copies of the program - but there is really no way to calcúlate the in¬ 
crease in mass storage over the same period, because my first machine 
had only paper tape for storage. Punching the tape at ten characters per 
second, it would have taken almost two weeks to store the program, as- 
suming you could get enough tape. That was not an issue at the time, 
though, since the first versions of the program ran to a couple of thou- 
sand bytes, not 12 million. My current machine, running at 866 MHz, is 
almost 20 times as fast as that cutting edge “minicomputer” of 30 years 
ago. The vice-president of the company that made it told me he did not 
think the price of minicomputers would ever fall below the $10,000 I 
paid him for mine, because it would never be worth anyone’s while to 
make them for less. 

Have you ever tried counting up to 12,000 million, or catching an 
eight-hundred-millionth of a second as it went by? How did our numbers 
get to be so far outside ordinary human experience? 
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Moore’s Law says that Computer power per unit cost doubles every 
eighteen months. My fíve-year oíd daughter can count to eighteen and 
doubling is easy enough to understand; but think about what doubling 
every eighteen months actually means. This is the contemporary versión 
of the oíd tale about the crafty advisor who bankrupted the king by re- 
questing payment for Services rendered with one grain of rice on the first 

square of a chess board, two grains on the second and so on - 2 64 grains 

of rice tumed out to be a lot of rice. In AARON’s thirty years I’ve seen 
twenty eighteen jumps, which means that the computing power per unit 
cost available to me today is greater than it was when AARON started by 
a factor of 2 20 power, which is over a million. 

A million-fold increase in anything is pretty impressive, but since 
Moores’ Law deais only with raw computing power, it only scratches the 
surface of what these immense numbers imply for people. Just as com¬ 
puting power increases exponentially, the number and the range of appli- 
cations computing makes possible proliferates exponentially also. Just as 
AARON in its present State would never have been possible thirty years 

ago, we did not then - could not then - have had global weather predic- 

tion, CAT scans, the mapping of the human genome, digital imaging, ... 
the list goes on and on. Most important of all, we could never have had 
the revolution in Communications that is going on right now. No email, 
no World Wide Web, no instant access to libraries full of information, no 
e-commerce, no way of receiving the equivalent of ten fat novéis in four 
minutes. 

Every day, we see more and more indications of how different things 
are from what they were yesterday. Yet most of us still fínd it extremely 
difficult to grasp the fact that the process of technological change that 
brought us from yesterday to today is now sweeping us into tomorrow at 
ever increasing speed. Doubling every eighteen months means that the 
next eighteen months will see as much change as all the previous changes 
put together. And when our current silicon-based computing technology 
finally runs out of steam, its successor technology, molecular computing, 
quantum computing, whatever it tums out to be, will make Moore’s Law 
seem like a masterpiece of understatement. A recent article in Scientific 
American described the next generation as follows: if you imagine the 
entire page of the magazine to represent one logical unit in a silicon- 
based Computer, the same unit in a molecular Computer would be as big as 
one period on the page. 


Not Speed, Acceleration 

And this is not merely a technological revolution. We are being swept 
forward in an accelerating cultural revolution of unprecedented scale. 
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As an artist, I have always believed that art is a cultural undertaking 
much more than it is a personal one: that, inevitably, the health of art 
reflects its relationship to the culture it serves. It is not clear any longer 
what that relationship is to be in the decades ahead, because it is not clear 
any longer how the culture will evolve in the decades ahead. Traditionally 
- in Western cultures, at least - the arts have been supported for the 
Services they provide, not directly to the culture at large, but in retum for 
the luxury objects they provide to those relatively few patrons wealthy 
enough to afford them and willing to do so. Today, at the same time that 
the Internet is effecting truly global Communications for the first time in 
history, it has also been manufacturing wealth at a rate unprecedented in 
history; at the height of the internet boom, reportedly sixty new million- 
aires a day! 

That should mean that the arts can look to a rosy future with patrón- 
age for all, should it not? Lots of luck! Rumour has it that in his multi- 
million dollar home Bill Gates, Mr Microsoft, has some very large, cus- 
tom-made Computer screens upon which he displays reproductions of 
Rembrandt paintings; paintings he could afford to buy if they were on the 
market. If art-as-luxury-object is the ñame of the game one can under- 
stand that a Rembrandt painting is more of a luxury than a painting by 
Harold Cohén, but a reproduction of a Rembrandt? We owe the existence 
of the great luxury objects of Western art to the fact that the Medicis of 
the Renaissance supported living art. Clearly Bill Gates is no Medici and I 
think we should not assume too much about how many of those new mil- 
lionaires will be. Yet the big question is not how many Internet million- 
aires will become art patrons, but whether it really matters. 

Why is this so? Because even as this new wealth is being created, its 
cultural influence is being sidelined by the very Communications revolu- 
tion that is creating it. Let me explain. When I was exhibiting paintings 
fifty, forty, thirty years ago, an exhibition in one of London’s leading 
galleries meant that perhaps two or three hundred people would see my 
work. A museum show might mean a thousand or two. Fifteen years ago, 
when I represented the USA in the World Fair in Japan, it was reported 
that a million people went through the US pavilion and saw one of my 
drawing machines at work over a six-month period. Five years ago, an 
exhibition at the Computer Museum in Boston was attended, physically, 
by the old-style numbers, a mere couple of thousand; yet my total audi- 
ence, reached by televisión coverage, syndicated newspaper reports, 
magazine árdeles, the full range of media coverage made possible by an 
increasingly powerful and pervasive communication system, was esti- 
mated to be more than thirteen million. Since then, and while I may be 
the only artist remaining in the Western world who does not have a web 
site of his own, I am shocked to find my work referenced on almost a 
hundred other sites. I cannot even begin to guess how frequently those 
sites are accessed. To get some sense of the kinds of numbers we will have 
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to consider in the years ahead, I heard recently from a curator at the 
Tate Gallery in London asking for permission to reproduce works of 
mine in their collection on their web site. Launched just last year, he told 
me, the site is now recording 170,000 hits a day! 

One can hardly suppose that the arts will somehow avoid being im- 
pacted by rapidly changing pattems of patronage. It is hardly surprising 
that more and more artists today are looking to the World Wide Web, 
rather than to the hundred-year oíd gallery system, to provide a way of 
getting their work out to a potentially planet-sized audience. It is not 
clear, however, that the Web will actually pay off for them. According to 
Yahoo’s Web reference book published last year, “there are more than 
fífty million websites residing on servers all over the world and the num- 
ber is growing by thousands every day.” The success of the gallery system 
rested upon a sophisticated marketing apparatus, and without an equiva- 
lent apparatus to support it, any work on the Web is likely to be lost in 
the sprawl, unlikely to be seen by anyone other than by accident. 

In any case, I do not believe that the point for the artist is to reach 
the largest possible audience at any cost, but to reach an audience capable 
of hearing what he has to say, without compromising what that is in the 
process. And it is prone to compromise. No matter how original and 
valuable his intemal thoughts may be, there is simply nothing to dissemi- 
nate if they stay inside his head. At the same time, there is nothing 
automatic and nothing neutral, about the business of getting them out of 
his head and into the extemal world. The extemal image has to be pro- 
duced and what the individual is able to say is heavily mediated by what- 
ever technology of production he can muster, just as it will then be medi¬ 
ated by the technologies of dissemination. 

That has always been the case, of course, although for most of West¬ 
ern history, both the means of production and the means of dissemina¬ 
tion stayed stable enough for long enough - I am oversimplifying a bit - 

that they could be largely ignored as active elements of art-making. The 
Industrial Revolution changed both, from painting in the studio with tra- 
ditional earth colours to painting outdoors with factory-produced metal- 
oxide colours of unprecedented vividness; from traditional patronage to 
the beginnings of the dealer system. 

But those changes were marginal compared to what we are facing now. 
For the means of production and the means of dissemination - comput- 

ing and Communications - are not merely changing as rapidly and as radi- 

cally as everything else, they are the central issues, the engines that are 
driving the technological revolution. I believe that from now on they will 
figure as active components of art-making, to a far greater degree than 
history and training ¿ave ever suggested. 

It is thirty two years since I met my first Computer and by simple vir- 
tue of having been around for long enough in this revolution I am able 
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now to discem with reasonable clarity the influence of these two compo- 
nents upon what has played out in my own work. Just a couple of weeks 
after arriving in San Diego on a one-year visiting professorship I met a 
gradúate music student who seemed intent on teaching programming to 
anyone in the arts he could grab, and I simply allowed myself to be 
grabbed. To explain why I allowed myself to be grabbed I will need to say 
something about what I had been doing before it happened. 

For most of the 1960s I had been preoccupied with what I still regard 
as the core mystery of image-making: the curious fact that we are able to 
use marks on fíat surfaces as representations, surrogates, for events and 
objects in the real world. My paintings were driven by that preoccupa- 
tion: they were about representation, without being representational in 
any obvious sense. But by the end of decade I was feeling that all I had 
succeeded in doing was cataloguing some of the ways in which marks 
serve as representations, without ever developing anything I could con- 
sider to be a broad theory of representation. I was feeling not only that I 
understood as little about the mystery as I had at the beginning, but that I 
evidently lacked the means to elucidate it further. 

The Meeting with my First Computer was Unintentional 

In a State of frustration, it seemed to me that there were more interesting 
things happening outside my studio than inside it and, once the opportu- 
nity was presented to me, I thought that computing might conceivably be 
one of those things. The meeting was thus unintentional and, in the 
event, bewildering. If I pushed beyond the first encounter, it was not be- 
cause I immediately saw the future in a great flash of light, it was simply 
that I found programming to be an exciting and invigorating intellectual 
exercise. No doubt Pascal was right and fortune does indeed favour the 
prepared mind, but the mind is not always well enough prepared to accept 
the favour as soon as it is offered. It took me about six months before I 
began to develop a suspicion that this new technology, this new means of 
production, would allow me to get back on course, and to examine what 
was in my head in a clearer way than I had ever been able to do by paint- 
ing alone. 

All this was several years before my own first minicomputer and com¬ 
puting was even more unlike the way we know it today. The interactive, 
Windows-like environments we take for granted did not exist. Programs 
were punched in IBM cards, a line to a card, and the entire deck of cards 
was submitted to an operator who fed them to the university’s central 
Computer, a room-sized machine with considerably less power than the 
cheapest PC has today, and which the user never saw. You went back the 
next day for the output and if you had misspelled something or left a 
semicolon off a line, as I always did, you re-punched that card and re- 
submitted your job, to come back the following day for another error and 
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another re-submission. It could take days to do what it now takes minutes 
to do. 

Perhaps most trying of all for someone new to this new technology, 
there were no precedents that you could look to for justification, no one 
to say what computing might do for someone in the arts. 

This may all sound very negative and certainly I would never want to 
go back to that primitive State. But it was not actually a negative experi- 
ence. From my own perspective, the most significant difference between 
then and now is that today the user’s biggest problem is to know which of 
the many programs being thrust at him by marketing moguls on the Web 
to buy. 

In 1969, there were no programs to buy and no Web, ñor even Com¬ 
puter stores, to sell them. If you wanted a program you wrote it. I have 
never thought there was anything negative about that. On the contrary, I 
cannot begin to express how fortúnate I feel myself to be that I carne to 
computing at that time, prepared to do it the hard way, and with a grow- 
ing suspicion that it might provide me with a way of refocusing upon my 
core preoccupations, my concern with the nature of representation. 

I reasoned that if an artist’s images could mean anything at all to peo- 
pie he had never met, it had to reflect some commonality much deeper 
than individual experience and probably had something to do with the 
fací that all human beings, regardless of their culture, use essentially the 
same cognitive system. I fígured, then, that I might leam something 
about how human beings make images and how they read them if I could 
simúlate, in a Computer program, a few of the low-level cognitive func- 
tions we all share - the ability to differentiate between figure and ground, 
the ability to differentiate between closed forms and open forms, and so 
on. And since I didn’t want to subvert any chance of acceptance by pro- 
ducing obviously mechanistic drawings I paid a good deal of attention to 
structuring the simulation in terms of the feedback mechanisms that per- 
vade all human behaviour, whether in driving a car, steering a forkful of 
food to the mouth, or doing freehand drawing. 

I thought that the test of the program’s success as a simulation and an 
indication that I had leamed anything in designing it, would be whether its 
output would be accepted on the same terms as, interchangeable with, 
human output. Obviously it could not be interchangeable in the sense of 
including those agreed upon, specifíc meanings in paintings that belong to 
a single State of a single culture. I regard artworks as meaning generators 
that evoke meaning in the viewer rather than inform the viewer what 
someone else, some artist remóte in time and culture, intended to com- 
municate. So, when a woman at one of my exhibitions told me she knew I 
must live in San Francisco since the program had just drawn one of the 
city’s landmarks, Twin Peaks, I felt I could claim that my program was 
fimctioning as an evocation machine, doing just what it was supposed to 
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be doing; and not one jot less so because I was living in San Diego, not 
San Francisco, and AARON had no concept of Twin Peaks. 

That phase of AARON’s development took the better part of six 
years and I could probably write most of the code today in a couple of 
aftemoons. The difference reflects the fact that I was working both at 
the limits of available computing resources for that period and also at the 
limits imposed upon my means of production by my own programming 
skills. And during that same period I was also trying to resolve questions 
about the third element - the means of dissemination - that had arisen 
because of the other changes. Thinking conventionally in terms of exhi- 
bitions, it was clear that the little ten-inch monochrome screen upon 
which I was doing my programming would not suffíce for an exhibition; 
only one or two people could actually see it at any one time. 

By 1975, I had built my first device intended explicitly for exhibiting - 
a small computer-controlled turtle that rolled around on huge sheets of 
paper, leaving a trail of black ink behind it. Lots of people could see that 
at the same time. But the little turtle had so much ‘personality’, at- 
tracted so much attention to itself, that I became convinced that people 
could not actually see the drawings because they were focusing so com- 
pletely on the turtle. I used it only twice - once at the international 
Documenta exhibition in Germany; and once at the San Francisco Mu- 
seum of Modem Art. I abandoned it then in favour of more anonymous, 
conventional drawing machines, still big enough that at least a dozen or 
so people could stand around it and see what was being drawn. 

I went on using machines of that same conventional sort for the next 
ten years. Yet it was clear even from my very first clumsy attempt at 
engineering that the nature of exhibitions - the means of dissemination 
- had changed for me as much as it had changed for the audience. As a 
painter I recognized that my paintings had a public role, but I never 
thought I had one myself. However, I was not just showing paintings in 
the mid 1970s and information about the sort of thing I was doing was 
not widely available as it is today. The public seemed to be divided pretty 
evenly between un-sceptical believers and unbelieving sceptics. The be- 
lie vers were happy to believe that computers could do anything and con- 
sequently accepted the idea, with neither diffículty ñor understanding, 
that mine was making art. The sceptics thought computers were just 
complicated adding machines and, consequently, experienced insurmount- 
able diffículty and equally little understanding, in believing that mine was 
doing what I said it was doing. One gentleman in Germany even announ- 
ced that, of course, I was only doing this turtle stuff to make money, 
which gave my two unpaid assistants and me the biggest laugh we had had 
in weeks. 

I was presenting this two-sided public with something it had never seen 
happen before, forcing both sides to ask questions, and I felt I had some 
responsibility in trying to provide answers. 
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From that point on, my exhibitions became extended conversaron 
events in which I had the central role to play. I was repaid for my loss of 
privacy with some remarkable conversations. During my exhibition at 
the Tate Gallery in London, for example, one visitor remarked that he 
thought it a bit sad that the program had to be limited to doing what I 
wanted instead of being able to do what it wanted; particularly so because 
it had not been taught to do its own colouring and needed me to do it. I 
experienced no sudden flash of enlightenment; but looking back from 
much later I was able to see that even though the early stages of 
AARON’s development were intended as a simulation of human behav- 
iour, the idea of the program’s autonomous behaviour had been implicit 
from the very beginning. In pointing to the possibility of an autonomous, 
self-determining program the man’s remark rang a sort of advance 
waming bell for a change that did not complete itself until several years 
later. 



/Wí5^ 25 5 


Figure 7.1 AARON drawing in black and white 1985 © Harold Cohén 

Before moving on to that change, and collapsing a long and compli- 
cated story into a couple of paragraphs, I should fill in briefly what had 
been happening to what I had in my head, what I wanted to say, along the 
way. When I started on the program - AARON as evocation machine - 
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it had seemed to me that I could continué to develop it indefinitely by 
adding more and more cognitive ‘primitives’ to its repertoire. After a 
while, as it tumed out, I could not identify any more primitives to add. I 
started to suspect that the human cognitive System is the way it is, not 
because of a huge array of primitives, but because a relatively small set of 
primitives develop complex interactions in coming to terms with the 
extemal world. At that point, sometime around 1980, I started to look 
beyond what the textbooks told me about cognition to see how children’s 
drawing behaviour actually develops. Having watched my own children 
when they were very young, I knew that drawing starts with scribbling, 
and that at some point a round-and-round scribble migrates outwards from 
the rest of the scribble to become a sort of container, an outline. It had 
also seemed to me that this was the point at which my children started to 
think of their drawings as representations for the familiar things of their 
world. 1 

I never had any great success in trying to simúlate this key phase of 
children’s drawing. However, the principie of generating a core figure and 
then drawing an outline around it tumed out to be amazingly powerful. In 
applying it I found AARON’s drawings becoming much more ‘thing-like’, 
so much more like representations of things in the world than anything it 
had done previously, that I concluded finally that I should really tell the 
program something about the real world. It took one final prod from a 
curator who wanted AARON to draw the Statue of Liberty for a bicen- 
tennial exhibition for me to add some rudimentary knowledge of how the 
human figure is constructed and how it moves and AARON crossed over 
into figuration, dragging me along with it. And the rest, as they say, is 
history. 2 
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The things one has in one’s head do not come in isolated packages, 
and they do not all opérate on the same level of control. Important as 
the change from abstraction to figuration was for me, it was paralleled by 
an increasing preoccupation with the notion that AARON should be able 
to do its own colouring. The way both issues worked themselves out was 
being determined to a very large degree by the fací - on a higher level of 
control - that AARON had been built as a simulation of human behav- 
iour. Providing enough knowledge to deal with the human figure was giv- 
ing the program independent control over a larger range of performance 
and, to that degree, eroding its identity as a simulation; but without caus- 
ing a total revisión of that identity. 

In fací, it was the problem of giving AARON independent control o ver 
its own colouring that finally caused that fundamental re-evaluation; the 
realization that what I wanted to say, what I needed to say, had to do 
with autonomous program behaviour, not with the simulation of human 
behaviour. 

But why colour? Why could colour forcé a change of direction in a way 
that the move to figuration had not done? 

The problem of independent colour control was proving to be the 
most difficult I had ever faced. For about two years I experienced the 
same kind of frustration I had experienced at the end of the 1960s; the 
feeling that I lacked the intellectual means even to think about the prob¬ 
lem, much less to do something about it. The first sign of a breakthrough 
carne when I asked myself what elements of colour human artists had 
control over and realized that I had known the answer for as long as I had 
been painting and teaching. I still do not know why it took me so long to 
bring it into focus. The most important element of colour is, in fací, not 
colour at all, but brightness. If the artist has control over the brightness 
structure of his image he is half-way home with respect to colour. And 
when I showed the program how to control the brightness structure of its 
images, it was able very quickly to generate satisfactory colour schemes, 
some of which I could transpose directly onto the paintings I was making 
from AARON’s output. 

But that was, after all, only half-way: it was satisfactory but not mas- 
terful. And still linked too tightly to the simulation model to go the rest 
of the way. I had not yet fully grasped the fací that the simulation model 
could not solve the problem, for the simple reason that the program’s 
strategies as a colourist could not possibly simúlate the human colourist’s 
strategies. But what are those strategies? How does the painter choose 
what colour to make some area of a painting? Colour is a sort of ultimate 
abstraction for human beings. We can use it, sometimes at a high level of 
expertise, but we cannot say how we do it. If I could not explain my own 
educated intuitions to myself, then how could I possibly write a program 
to simúlate them? 
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Figure 7.3: AARON painting 1999 © Harold Cohén 

As inexplicable as the human colourist’s strategies are, what is clear is 
that they depend on the physical apparatus he has at his disposal. Human 
artists have eyes, and they know what colours they are mixing because 
they can see them. They mix colours in feedback mode as they do every- 
thing else in feedback mode, continuously adjusting the individual colours 
in a painting by eye until their educated intuitions tell them they have it 
right, without ever needing to say - without being able to say - what they 
think is right about it. My program did not have eyes to provide a feed¬ 
back path, so continuous adjustment was out of the question. What it did 
have was the ability to construct a complete colour scheme “in its head”, 
so to speak, and that is an ability human beings lack completely: so com- 
pletely, in fact, that we can hardly imagine any mode other than our own 
existing, much less construct one. So it required a major change in mental 
set to understand that, while programs can be designed to do many of the 
things only expert human beings can do, and to do them at an expert 
level, all performance is apparatus-dependent and they cannot go about 
doing them in the same way when they do not use the same apparatus. 
That, of course, is just another way of saying that extemalizing what one 
has in one’s head is mediated by the means of production, that is, the 
technology one uses to extemalize it. AARON’s strategies would have to 
be built on its own ability to construct a colour scheme in its entirety and 
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it would have to have rules that would guarantee getting it right first time. 
If that sounded like a daunting proposition - and it certainly did - it 
looked less so to me than the altemative, because I knew that if AARON 
did have eyes, I would then be forced into trying to simúlate precisely the 
behaviour I already knew I could not describe. 

Once I had set myself on the path to making AARON an autonomous 
colourist, I had also to figure out what I would do about the means of 
dissemination, given that I wanted to continué to show, not merely the 
results, but the process. Colour displays of quite high quality were avail- 
able by this time, but they were still too small to be considered as exhibi- 
tion devices. I suppose it was just a bit too obvious, having built several 
generations of drawing machines, to think I had to build a painting ma¬ 
chine. 

Notice that I referred to the human colourist as possessing, not simply 
intuition, but educated intuition. He may get by without a detailed knowl- 
edge of any of the standard theories of colour, but he does not paint with 
theories of abstractions, he paints with paint. Paint gets its colour from a 
wide range of physical materials, each of them having distinct physical 
and optical properties, and what we mean by expertise in this domain is, 
among other things, a detailed knowledge of how these materials interact 
with one another. The physical properties of paint are not an issue when 
you are working on a Computer display, but they certainly are for Com¬ 
puter programs designed to work in the real world. I needed to be able to 
develop the program on the display, but the program had to make deci- 
sions in terms of what would happen on the machine. That is precisely 
the opposite of what industry wants of its colour output devices, which is 
to reproduce, as faithfully as possible, what the user does on the screen. It 
took the better part of a year to provide adequate knowledge: deciding on 
a suitable range of water-based dyes and suitable papers, making over a 
thousand samples from carefully measured mixtures and measuring the 
colour composition and brightness of the results. 

I built three machines in all. The first served to show me how little I 
knew about engineering and never made it out of my studio. The second 
served me for a single exhibition at the Computer Museum in Boston. 
The third has been filmed in my studio for several TV programs, includ- 
ing, most recently, Scientific American Frontiers , but it has never been 
used in a ‘live’ exhibition and it won’t be. It will shortly join the histori- 
cal collection of the Computer Resource Center in Silicon Valley. The 
truth is that my experience of exhibiting with this machine was uncom- 
fortably like my earlier experience with the turtle: a complicated tech- 
nology, extremely difficult to keep stable, gamering much more atten- 
tion than the program it was supposed to be serving. I could not help 
noticing, for example, that what really tumed on the audience was not so 
much what the machine was painting, but the fact that it washed out its 
own cups and cleaned its own brushes. The principal reason for abandon- 
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ing the machine was different, however. I reached the conclusión that 
diere’s something fundamentally regressive about trying to drag nine- 
teenth century moving-parts technology into the twenty-first century. I 
should be looking forward, not backward. 

But Where is Forward, Exactly? 

I want to refer back to one of those museum conversations I mentioned 
earlier. This particular conversation took place during my exhibition at 
the Brooklyn Museum in New York. The show used four drawing ma¬ 
chines, and a man had been standing watching one of them at work for 
some while, at first asking me questions, then engaging other people in 
conversation and trying to answer their questions, watching other people 
buying drawings for $25 each but never buying one for himself. Then, 
about fifteen minutes before closing time, as I was getting ready to do a 
last drawing, the man said suddenly “I want to buy the one it’s starting 
now!” I pointed out that he had been watching the machine for hours and 
had already seen at least a couple of dozen finished drawings. Didn’t he 
want to choose one of those, to see what he was buying? He frowned for 
a moment, then he said “The Medicis didn’t know what they would get 
when they commissioned Michelangelo to do something, did they?” And 
I thought, Marvellous! For $25 this man has bought himself a place in 
history and won a new understanding of his relationship to art. 

I suggested earlier that the enormous wealth being created by the In¬ 
ternet, rather than providing a new generation of Medicis in the oíd pa- 
tronage model, was actually being sidelined as a cultural forcé by the very 
communication system that generated the wealth. I was not thinking 
about the millions of individuáis who access the Web every day, but more 
particularly about this self-appointed new-style Medici in the Brooklyn 
Museum and all the hundreds of others like him - not millions yet - who 
bought original drawings in this and in other museums for $25 each. 

If one thinks of dissemination in terms of art museums and art galler- 
ies, then almost inevitably one thinks in terms of art objects. Even so, I 
started to see about a year ago that data projectors, widely available to- 
day, would make much better exhibition devices, providing a far better fit 
to what it is I want to disseminate, than low-level robotics technology 
that grabbed the viewer’s attention away from what the program was 
doing. And if physical art-objects are still required - and I am sure they 
will be - I could use one of the large-format printing machines that can 
produce museum-quality origináis directly from the program’s digital 
output; in minutes, instead of the six hours my painting machine required. 

It occurred to me also to question the underlying assumption that dis¬ 
semination has to involve galleries and museums. I have no doubt that 
they will evolve to serve changing public needs, as, indeed, they have 
been evolving, and continué to exist. At the same time, I started to see 
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that the new communication media, the Internet and the World Wide 
Web, could enable me to make the entire art-making process, not just the 
art objects, available to this new breed of Mediéis, without needing the 
gallery context at all. I could make the program itself available, so that 
anyone could download it off the Web and watch it generate original im- 
ages all day long if they wanted to. They could run it on their personal 
computers in exactly the way I see it running on mine, even making 
prints for themselves if they want physical art objects. The logic of my 
situation seemed obvious, but that did not make its implications one bit 
easier to accept for someone who has spent half a century in the “offi- 
cial” art world. What if these new Mediéis were in reality no more than a 
fígment of my imagination? And if they did actually exist, what if they 
would not want what I have to offer? There are always a million reasons 
for not doing something. Finally I was able to stop myself asking 66 what 
if?” and arranged with a distributor, who can provide a Web-based 
equivalent to the marketing machinery of the orthodox dealer to market 
licences to the AARON program. 

Today, anyone with enough interest, a Computer with a modem and 
not much more than my Medici paid for his drawing fifteen years ago, 
can download a copy of AARON, doing just what I see it doing in my own 
studio. And, like the client with whom I opened this story, they can do 
what Bill Gates never understood that he could do. Why exhibit static 
reproductions of Rembrandts on your living room wall when you can not 
only display an infinite number of new, original images, you can have the 
privilege of being present while the artist is making them? 

Will it work? Technologically, of course, it will work: it is working 
now. But, I believe that the health of art rests upon its relationship with 
the culture it serves. We may view the future that is rushing towards us as 
exciting or terrifying, infinitely desirable or infinitely depressing. We 
cannot have any very clear idea what it is going to be like and there is no 
way back. Whether AARON will help to establish a viable relationship 
with the culture as the future reconfigures it, I cannot possibly know. But, 
while I wait for the results to come in at least I have the feeling that, 
without being able to see more than a very little way down the road, I do 
have my head pointing in the right direction. That is a feeling every art¬ 
ist needs. 

Notes 


1 See A Self Defming Game for One player for a discussion of creativity, drawing and 
AARON available on the website and in a short versión in Leonardo , 35 (1) (2002) 

•y » 

This part of the history is covered in several papers available on my web page. Fol- 
low links from Centre for Research in Computing and the Arts (CRCA): http:www 
crca.ucsd.edu/ 

I am skipping over detail when I say that today I regard AARON as an expert col- 
ourist. The story is covered in three papers which are available off the website. 



Structure in Art Practice 



Ernest Edmonds 


My personal development in the use of digital technology in my art prac¬ 
tice began more than thirty years ago. I used a Computer for the first 
time to perform an art task for the construction of a work [1]. I was 
making a wall hanging relief consisting of twenty sepárate pieces, but I 
was struggling with what seemed an intractable problem. I had many bits 
and pieces and I wanted to arrange them according to certain rules. I 
found it very hard. Whenever I made an arrangement, it broke one of the 
rules I wanted to satisfy. It was as if I was setting out a chess game but at 
least one of the pieces was always in an illegal place. Luckily, I was able 
to gain access to three hours of Computer time, which was almost enough 
to solve the problem for me. I had to switch the Computer program off 
after three hours because someone else needed it but I still had not quite 
solved the problem. However, my program had reduced it into something 
I could solve myself. I fínished solving the problem by noticing that I 
could make a small change to the Computer’s pardal solution and com¬ 
plete the task. Thus, with a little help from me, the program then solved 
the problem. 

That was a good beginning but I did not fínd this way of using comput- 
ers very exciting. Later it became clear that many of the structural issues 
that had concemed me, such as the co-existence of two colours in the 
same space, could be tackled by moving from static to time-based work. 
By this time, such work was made possible by the fact that computing 
technology had moved on and could support it in a unique way. 

The use of computers in abstract, constructivist, 1 art has mostly been 
in the production of static objects or series of objects and yet an impor- 
tant property of the Computer is that it can handle complex activity 
developing in time. Indeed, Computer technology has had an important 
impact in music from the specialized research at IRCAM 2 to extensive 
exploitation in Rock music. It is true that computer-generated images and 
videos are widespread, and, in so far as they aspire to art, they are often 
classified as “Computer art”, which is often understood to refer to work 
that has a strong technological feel about it. Recent developments in 
Computer art have often placed a strong emphasis on constructing ab¬ 
stract models of three-dimensional worlds from which views are selected 
to make the final work. That may be too simple a description, but it cer- 
tainly is the case that most of that work is not constructivist. More of- 
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ten, it might be more related to surrealist art. The use of the Computer to 
represent imagined realities has been dominant. 

The use of computers for constructing and manipulating images has re- 
ceived considerable attention and there is no doubt that most of us are 
quite amazed at what can be achieved technically. The exploitation of 
these possibilities in art practice, so far, has been largely influenced by 
one type of Computer graphics, known as geometric graphics. In this 
approach, the basic elements, manipulated in order to produce images, are 
either geometric abstractions such as lines, circles and polygons, or three- 
dimensional entities such as spheres, cuboids and surface patches of one 
sort or another. We are so used to these notions that often, we forget 
that they are abstract. The abstract concept of a line, for example, is of 
something of no thickness and yet when we actually draw a line, it un- 
avoidably has one. Of course, the physical line has many other qualities 
not attributable to the abstract one. Why else would we care about the 
difference between a 3B and a 2H pencil? Therefore, in using geometric 
Computer graphics, careful attention has to be given to how the abstract 
descriptions of images constructed in this way are realized as perceivable 
images. 

The technology itself encourages a view that the realization of the 
image is only an approximation to the perfectly formed abstraction. In 
the early days of the use of Computer in the visual arts, this approach was 
used in order to generate drawings produced by automatic drawing ma¬ 
chines called graph plotters. Inevitably, when it carne to producing the 
drawing, one of the key concems was the particular pen to be used and 
the speed that it was moved over the paper. Computer-generated video 
images, or sequences, showing views of imagined worlds constructed 
within the Computer, are typical of modem work of this type. The con¬ 
crete reality of the work is somewhat subsidiary to the abstract notion of 
it. 

Video Constructs 

The work that I am concemed with now is what I have come to cali 
“video constructs” [3, 4]. A video construct is a work that is specified in 
a program. The structure of the work consists of visual elements com- 
prising shapes and colours each with a set of physical or geometric rela- 
tionships and time-based ordering relationships. The pieces are time- 
based, in that they exist in time just as music and film do. The concrete 
and final destination of the images is a video monitor. In no sense are the 
images seen on the screen a view of some other reality. They do not 
represent paintings or drawings any more than they relate to images seen 
in televisión news programmes. The work is concemed with precisely 
what exists on the monitor. 




Figure 8.1 Six stills from Jasper video construct, 1988 ©Ernest Edmonds 

The fact that an artwork is generated through a Computer system al- 
lows considerable attention to be paid to the generating structures that 
underlie both the images, and their movement in time. However, the 
image is not a view of an abstract world hidden behind the screen. The 
image on the screen is the concrete and only reality of the work. 

To take a specific example, the video construct, Jasper (Figure 8.1) is 
based upon a number of overlapping squares of reducing dimensions, each 
of a different gray tone. The work starts with the gray levels stepping 
evenly from black to white, starting with the largest square and ending 
with the smallest. This order is disrupted at the beginning and the work 
proceeds in a search for a new resolution. The search itself is the basis of 
the work. The image pulsates as the tones shift between the static squares 
in a way that is, perhaps, closer to the so-called minimalist music than 
normal video material. It changes with a regular persistent rhythm and 
has a sense of continual repetition, even though in reality it never quite 
repeats itself. 

In a later example, Fragments ver5, 3 a matrix of squares is explored in 
a similar way, except in colour. Here, the piece moves through a portion 
of the colour space. Whilst the local rate of change can be fast, with 
some specific images only lasting for a fraction of a second, the general 
shift of colour is slow enough for the work to be quite different in the 
mid-aftemoon from its mid-moming State. This work cannot be under- 
stood satisfactorily in the context of, for example, film. Rather, it is a 
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changing exhibit having, perhaps, more in common with light dappling 
on water as the sun slowly rises and eventually sets than with the simple 
geometry that is, at first sight, its basis. 


Control and Structure 

It has become clear that a detailed technical control of the Computer 
system for producing video constructs is as important to me as having 
control over oil paint were I currently painting in oils. Having control is 
largely a matter of the availability of specification methods that are clear 
and brief enough to be understood. For me, the most exciting element of 
the video construct is the careful and very terse way in which a specifica- 
tion of what occurs in time is possible. The brevity of the specification is 
extremely important in the development of my ideas. The inevitable 
exploration is so strongly supported by this aspect of Computer use that 
new thinking about works emerges during my Creative process [5]. 

The exploration of time-based constructive work made possible by 
modem Computer technology is more than a new way of doing some- 
thing. The conceptual development that goes along with the art practice 
is something new that has implications beyond video constructs. The new 
thinking and evolving concepts that come from the digital work will in- 
evitably influence drawing, painting and construction as much as they are 
influencing the video. 

The Computer enabled me to express, at a much higher level than I was 
used to, what I wanted to achieve. I was able to write Computer programs 
that specifíed the structures and the intemal relationships and correspon- 
dences of the time-based work. The structures that I provided to the Sys¬ 
tem specifíed the time-based development of the images as well as the 
colour and physical relationships that can be used in any single still, the 
transformations that can be used between stills and the strategy for pro- 
gressing through time. The system has built-in knowledge that can be used 
to move from these structures to the actual realization of a work. 

The system enabled the structure I had specifíed in my program to be 
generated in visual form. I could then look at that visual form, reflect on 
it and evalúate it. This meant that I could start to think about the impli¬ 
cations of the structures in ways that were not possible before. Generating 
time-based work of this kind was transformed by the Computer. It was not 
just a matter of a speeded up process but one that was changed in kind, in 
the sense that the way that thinking about the work was enhanced was 
entirely new. This work developed into a specific approach to the use of 
computing to augment creativity in which the expression of knowledge in 
the system and the interactive development of that knowledge was very 
important to my Creative process. 
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Interactive Video Constructs 

Recently, I have retumed to my interest in the development of interac- 
tion techniques within artworks. Today, it is possible to use image- 
processing technology in order to build interactive works [6]. In my case, 
the time-based video constructs have become interactive video constructs 
[7]. Structures in time can be constructed so as to react to events detected 
by sensor Systems. In the example of Kyoto (2001), 4 a real-time image 
analysis facility is incorporated into the generation of the work. The 
system ineludes a digital video camera that points towards the space in 
front of the work: it looks at the audience. The system uses motion 
analysis designed to detect human activity and so reports to the video 
construct Computer about the presence of people and about the degree of 
motion (e.g. fast waving of a left arm). The behaviour of the piece then 
reaets to participant behaviour. The generative system at the heart of 
the work has a real-time correspondence with the participante move- 
ment and, in tum, a visualized correspondence with the images displayed. 

Kyoto, and similar work, incorpórate a human motion recognition sys¬ 
tem designed to opérate with a single person in front of a camera. A 
video stream from the camera is taken as input and processed in real 
time. Continuous interpretation of motion is provided from the images in 
the video stream. The system builds a model of human movement in 
front of the work and analyzes it, in real time, to the Computer control- 
ling the images. The model can represent the following: 

• presence/absence of a person 

• distance from the camera 

• quantity of motion 

• general direction of motion 

• number of sepárate motions 

• which body part caused each motion 

• position of each motion 

• recognition of specifíc motions (e.g. waving). 

Conclusión 

I have described some of the thinking behind my time-based and interac¬ 
tive art up to the current work employing image recognition. The work 
allows me to reflect on the implications of the organizing principies and 
the compositional elements that comprise the structure underlying my 
artworks. Generating time-based and interactive work was transformed by 
using the Computer because it enables the effective construction of ínter- 
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relationships that provide computational models for building correspon- 
dences between forms and systems. The point is that the Computer en- 
abled me to express my ideas for the artworks in a way that gave me ac- 
cess to general strategies for constructing and evaluating the outcomes. I 
can specify rules and relationships between objects in a Computer pro- 
gram, which then generates visual sequences. From this I can see the how 
this realization reveáis the effects of the underlying structure. This means 
that I can explore and evalúate different structures for their effects and 
make changes in the rules that govem the structure according to personal 
criteria. It makes it possible to concéntrate on the essential features of 
the work, such as how an interactive piece behaves rather than just how 
to build it. The comparative ease with which interactive artworks can 
now be created is helping me make a much fuller use of the conceptual 
advances that the Computer has offered in terms of understanding struc¬ 
tures in time and for interaction. 

Notes 


Constructivism is a movement characterized by geometric abstract forms with its 
origin in early twentieth century Russian art 

2 The Institut de Reserche et de Coordination Acoustque/Musique, Paris, founded in 
1977 under the leadership of Pierre Boulez. It is devoted to advancing the techniques 
of music, particularly in electronics and computing. 

3 Fragments, Kyoto: more information on my work is available on my website: 
http://www.ernestedmonds.com 

4 As note 2. 
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Generative Art 



Manfred Mohr 


In my artistic development I did not have the typical constructivist 
background [1]. I was an action painter and jazz musician. Through a 
development of consciousness, I detached myself from spontaneous ex- 
pressions and tumed myself to a more constructivist and, therefore, geo- 
metric expression [2]. Beyond this, my art developed into an algorithmic 
art in which inventing rules (algorithms) is the starting point and basis of 
my research. These compositional rules are not necessarily based on al- 
ready imaginable forms, but on abstract and systematic processes. My 
rules are parametric rules, which means that at certain points in the proc- 
ess, conditions have to be set for which, in some cases, random choices 
can be employed. 

In my work, similar to a joumey, only the starting point and a theo- 
retical destination is known. What happens during the joumey is often 
unexpected and surprising. Even though my work process is rational and 
systematic, as well as controlled by visual criteria at all times, it is always 
open to surprises. With such parametric mies, the actual image is created 
as the result of a process. Since 1973, in my research, I have been con- 
centrating on fracturing the symmetry of a cube, without questioning the 
structure of the cube as a “system,,. This disturbance or disintegration of 
symmetry is the basic generator of new constructions and relationships. 
What I am interested in are the two-dimensional signs, “etres graphiques,, 
resulting from the projection of the lines of a cube. I describe them as 
unstable signs because they evoke visual unrest. 

My artwork is always the result of a calculation. At the same time, 
however, it is not a mathematical art, but rather an expression of my 
artistic experience. The mies I invent reflect my thinking and feelings. It 
is not necessarily the system or logic of my work I want to present, but 
the visual invention which results from it. My artistic goal is reached 
when a finished work can dissociate itself from its logical contení and 
stand convincingly as an independent abstract entity. These algorithms 
can become very complex, that is to say, complicated and difficult to 
survey. In order to master this problem, the use of a Computer is neces- 
sary in my work. Only in this way is it possible to overlay as many mies 
as necessary without losing control. It is inevitable that the results - that 
is, my images - are not readable at fírst glance. The information is deeply 
buried and a certain participation is demanded from the spectator, a 
readiness to interrógate this material. 
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Figure 9.1 P-049/S: Plotterdrawing ink/paper 1970 © Manfred Mohr 

In principie, all my work can be verified and rationally understood. 
This does not mean that there is no room for associations and imagina¬ 
ron. On the contrary, the rational part of my work is limited basically to 
its production. What one experiences, understands, leams, dreams ... or 
interprets because of the presence of the artwork rests solely in the mind 
of the spectator. An artwork is only a starting point, a principie of order, 
an artist’s statement, intended to provoke the spectator to continué his 
investigations. The steady increase of complexity in my work forced me 
to reconsider the use of the binary system black and white in order to fínd 
a more adequate visual expression. Adding colours to my work describe 
spatial relationships which are not based on color theory. The colours 
should be seen as random elements, showing through their differentiation 
the complexity and spatial ambiguity essential to my work [3]. 
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Figure 9.2 P-197/S: Plotterdrawing ink/paper 1977 © Manfred Mohr 

My colour work is shown as inkjet images, and also on a fíat screen pre- 
senting a slow motion animation, so that time after time a different im- 
age appears. This work phase (as well as all my work since 1990) is based 
on the six-dimensional hyper-cube. This geometrically defined structure 
has 32 diagonals. The endpoints of each diagonal lie diametrically oppo- 
site in the structure. A “diagonal-path„ is the connection of two such 
diametric points through the network of edges of this complex structure. 
In a six-dimensional hyper-cube, each of these 32 diagonals have 720 
different “diagonal-paths,,. For each work a random selection of four 
"diagonal-paths" from this repertoire of 23,040 (32*720) possible paths 
is made (thick lines) and are ordered from 1 to 4. The corresponding 
vectors are connected with thin lines. Thus, vector pairs are created and 
together with the thin lines, form planar quadrilaterals or colour fíelds. 
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Figure 9.3:P-503/U Plotterdrawing ink/paper 1997 © Manfred Mohr 

In each work, two colour fields musí stay white. The two outer “diagonal- 
paths,, (one and four) are connected in the same way but without thin 
lines, wrapping the image around the outside of the bounding rectangle. 
The hypercube is rotated in six-dimensional space and then projected 
into two-dimensional space. The resulting image overlays the colour 
fíelds from front to back. Together with the “diagonal-paths,,, the re¬ 
sulting image creates unimaginable constellations. 
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From Zombies to Cyborg Bodies: 
Extra Ear, Exoskeleton and Avatars 


Stelarc 


This chapter is about what is seen to be meaningful in performances and 
the ideas that are generated by the actions in them. Sometimes, existing 
available instruments and technology are used. For example, in the body 
amplification performances with the Third Hand, medical instruments to 
monitor and pre-amplify body signáis were used. The Third Hand was 
based on prosthetic devices and research at the time, but as a constructed 
object, it is unique. However, it is not always possible to simply access 
technology. The Stomach Sculpture that was inserted inside the body for 
the Fifth Australian Sculpture Triennale was an object constructed from 
scratch. To achieve it, the assistance of a jeweller and a micro-surgery 
instrument maker were needed. The team used an endoscope to track the 
insertion and to document it on video. Also with the Exoskeleton, there 
has been research and construction of small walking robots. A new con- 
tribution was the design of the six-legged spider-like robots large enough 
to support a human body. The control System is unique too. The leg mo- 
tions are controlled by arm gestures; magnetic sensors on the segments of 
the jointed exoskeleton, which wraps around the upper body, indicate to 
the Computer which mode of locomotion and the robot’s direction is 
selected. 

Zombies and Cyborgs 

The body is an evolutionary architecture that operates and becomes 
aware in the world. To alter its architecture is to adjust its awareness. The 
body has always been a prosthetic body, one augmented by its instruments 
and machines. There has always been a danger of the body behaving in- 
voluntarily and of being conditioned automatically. A zombie is a body 
that performs involuntarily, that does not have a mind of its own. A 
cyborg is a human-machine System. There has always been a fear of the 
involuntary and the automated. Of the zombie and the cyborg: we fear 
what we have always been and what we have already become. 

Issues of identity and altérnate, intimate and involuntary experiences 
of the body, as well as the telematic scaling of experience, are explored in 
accounts of recent performances. Technology is inserted and attached. 
The body is invaded, augmented and extended. Virtual-actual interfaces 
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enable the body to perform in electronic spaces. What becomes impor- 
tant is not merely the body’s identity, but its connectivity, not its mo- 
bility or location, but its interface. The Stomach Sculpture is an object 
inserted into the stomach cavity. It is actuated by a servo-motor and a 
logic Circuit tethered to a flexi-drive cable. It opens and closes, extends 
and retracts and has a flashing light and a beeping sound. The Stimbod 
software makes possible the remóte choreography of the body using a 
touch-screen interfaced muscle stimulation System. In the Fractal Flesh 
performance, people at the Pompidou Centre in París, the Media Lab in 
Helsinki and the Doors of Perception Conference in Amsterdam, were 
able to access and actúate the artist in Luxembourg. Exoskeleton is a 
pneumatically powered six-legged walking machine actuated by arm ges¬ 
tees. Hexapod is a more compliant and flexible six-legged walking robot 
and although it looks like an insect, it will walk like a dog. Movatar is an 
inverse motion-capture System - an intelligent avatar that will be able to 
perform in the real world by accessing and actuating a body, whereas in 
previous performances the artist has attached prosthetic devices to aug- 
ment the body. Now the body itself becomes a prosthesis, possessed by 
an avatar to perform in the physical world. The Extra Ear is a proposed 
project to surgically construct an ear that, connected to a modem and 
wearable Computer, becomes an Internet antenna able to hear real audio 
sounds to augment the local sounds it hears with its actual ears. 

Surface and Self: The Shedding of Skin 

As surface, skin was once the beginning of the world and simultaneously 
the boundary of the self. But now stretched, pierced and penetrated by 
technology, the skin is no longer the smooth and sensuous surface of a 
site or a screen. Skin no longer signifies closure. The rupture of surface 
and skin means the erasure of inner and outer. An artwork has been in¬ 
serted inside the body. The Stomach Sculpture, constructed for the Fifth 
Australian Sculpture Triennale in Melboume, whose theme was site- 
specifíc work, was inserted 40 centimetres into the stomach cavity, not 
as a prosthetic implant, but as an aesthetic addition. The body becomes 
hollow, not the Body Without Organs, but rather a Body with Art. The 
body is experienced as hollow with no meaningful distinctions between 
public, prívate and physiological spaces. The hollow body becomes a 
host, not for a self but simply for a sculpture. As an interface, the skin is 
obsolete. The signifícance of the cyber may well reside in the act of the 
body shedding its skin. The clothing of the body with membranes embed- 
ded with altérnate sensory and input/output devices creates the possibility 
of more intímate and enhanced interactivity. Subjectively, the body ex- 
periences itself as a more extruded system, rather than an enclosed struc- 
ture. The self becomes situated beyond the skin. It is partly through this 
extrusión that the body becomes empty. But this emptiness is not 
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through a lack but from the extrusión and extensión of its capabilities, its 
new sensory antennae and its increasingly remóte functioning. 



Figure 10.1 Extended arm; Melbourne/Hamburg. Photo T. Figallo © Stelarc 


Fracial Flesh 

Consider a body that can extrude is awareness and action into other bod¬ 
ies or bits of bodies in other places. An altérnate operational entity that 
is spatially distributed but electronically connected. A movement that 
you initiate in Melboume would be displaced and manifested in another 
body in Rotterdam. A shifting, sliding awareness that is neither “all-here” 
in this body ñor “all-there” in those bodies. This is not about a frag- 
mented body but a multiplicity of bodies and parís of bodies prompting 
and remotely guiding each other. This is not about master-slave control 
mechanisms but feedback-loops of altérnate awareness, agency and of 
split physiology. Imagine one side of your body being remotely guided 
whilst the other side could collaborate with local agency. You watch a 
part of your body move but you have neither initiated it, ñor are you 
contracting your muscles to produce it. Imagine the consequences and 
advantages of being a split body with voltage-in, inducing the behaviour 
of a remóte agent and voltage-out of your body to control peripheral 
devices. This would be a more complex and interesting body, not simply a 
single entity with one agency but one that would be a host for a multi¬ 
plicity of remóte and alien agents. 
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Of Different Physiology and in Varying Locations 

There may be justificador!, in some situations and, for particular actions, 
to tele-operate a human arm rather than a robot manipulator. If the task 
is to be performed in a non-hazardous location, then it might be an ad- 
vantage to use a remóte human arm, as it would be attached to another 
arm and a mobile, intelligent body. Consider a task begun by a body in 
one place, completed by another body in another place, or the transmi¬ 
sión and conditioning of a skill. Consider the body not as a site of inscrip- 
tion, but as a médium for the manifestation of remóte agents. This 
physically split body may have one arm gesturing involuntarily which is 
remotely actuated by an unknown agent, whilst the other arm is enhanced 
by an exoskeleton prosthesis to perform with exquisite skill and with 
extreme speed. A body capable of incorporating movement that from 
moment to moment would be a puré machine motion performed with 
neither memory ñor desire. 

Stimbod 

The Stimbod is made possible by a touch-screen muscle stimulation Sys¬ 
tem. A method has been developed that enables the body’s movements to 
be programmed by touching the muscle sites on the Computer model. 
Orange flesh maps the possible stimulation sites whilst red flesh indicates 
the actuated muscle(s). The sequence of motions can be replayed con- 
tinuously with its loop function. As well as choreography by pressing, it is 
possible to paste sequences together from a library of gesture icons. The 
system allows stimulation of the programmed movement for analysis and 
evaluation before transmission to actúate the body. At a lower stimula¬ 
tion level it is a body prompting system. At a higher stimulation level it 
is a body actuation system. This is not about remóte control of the body, 
but rather of constructing bodies with split physiology, operating with 
múltiple agency. Was it Wittgenstein who asked if in raising your arm 
you could remove the intention of raising it what would remain? Ordinar- 
ily, you would associate intention with action (except, perhaps in an in- 
stinctual motion, or if you have a pathological condition like Parkinson’s 
disease). With Stimbod, though, that intention would be transmitted from 
another body elsewhere. There would be actions without expectations. A 
two-way tele-Stimbod system would create a possessed and possessing 
body - a split physiology to collaborate and perform tasks remotely ini- 
tiated and locally completed - at the same time in the one physiology. 

Extreme Absence and the Experience of the Alien 

Such a Stimbod would be a hollow body, a host body for the projection 
and performance of remóte agents. Glove Anaethesia and Alien Hand are 
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pathological conditions in which the patient experiences parts of their 
body as not there, as not their own, as not under their own control - an 
absence of physiology on the one hand and an absence of agency on the 
other. In a Stimbod not only would it possess a split physiology but it 
would experience parts of itself as automated, absent and alien. The 
problem would no longer be possessing a split personality, but rather a 
split physicality. In our Platonic, Cartesian and Freudian pasts these 
might have been considered pathological and in our Foucauldian present 
we focus on inscription and control of the body. But in the terrain of 
cyber complexity that we now inhabit the inadequacy and the obsoles- 
cence of the ego-agent driven biological body cannot be more apparent. 
A transition from psycho-body to cyber-system becomes necessary to 
function effectively and intuitively in remóte spaces, speeded-up situa- 
tions and complex technological terrains. There are also cyber-sexual 
implications with Stimbod. If I was in Melboume and my remóte lover 
was in Rotterdam, touching my chest would prompt her to caress her 
breast. Someone observing her there would see it as an act of self- 
gratification, as a masturbatory act. She would know though that her hand 
was remotely guided. Given tactile and force-feedback, I would feel my 
touch via another person from another place as a secondary and addi- 
tional sensation. Or, by feeling my chest I can also feel her breast. An 
intimacy through interface, an intimacy without proximity. Remember 
that Stimbod is not merely a sensation of touch but an actuation System. 
Can a body cope with experiences of extreme absence and alien action 
without becoming overeóme by outmoded metaphysical fears and obses- 
sions of individuality and free agency? A Stimbod would thus need to ex¬ 
perience its actuality neither all-present-in-this-body, ñor all-present-in- 
that-body, but partly-here and projected-partly-there. An operational 
System of spatially distributed but electronically interfaced clusters of 
bodies ebbing and flowing in awareness, augmented by altérnate and alien 
agency. 

Parasite: Event for Invaded and Involuntary Body 

A customized search engine has been constructed that scans, selects and 
displays images to the body, which functions in an interactive video field. 
Analyses of the files provide data that is mapped to the body via the 
muscle stimulation system. There is optical and electrical input into the 
body. The images that you see are the images that move you. 
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Figure 10.2 The Third Hand: Japan. Photo S. Hunter © Stelarc 
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Consider the body’s visión, augmented and adjusted to a parallel virtu- 
ality which increases in intensity to compénsate for the twilight of the 
real world. Imagine the search engine selecting images of the body off the 
World Wide Web, constructing a metabody that in tum moves the physi- 
cal body. Representations of the body actúate the body’s physiology. The 
resulting motion is mirrored in a VRML (Virtual Reality Markup Lan- 
guage) space at the performance site and also uploaded to a Website as 
potential and recursive source images for body reactivation. Real-Audio 
sound is inserted into sampled body signáis and sounds generated by pres- 
sure, proximity, flexión and accelerometer sensors. The body’s physical- 
ity provides feedback loops of interactive neurons, nerve endings, mus- 
cles, transducers and Third Hand mechanism. The system electronically 
extends the body’s optical and operational parameters beyond its cyborg 
augmentation of its Third Hand and other peripheral devices. The pros- 
thesis of the Third Hand is counter-pointed by the prosthesis of the 
search engine software code. Plugged-in, the body becomes a parasite 
sustained by an extended, extemal and virtual nervous system. 

Exoskeleton 

A six-legged, pneumatically powered walking machine has been con- 
structed for the body. The loco-motor, with either ripple or tripod gait 
moves forwards, backwards, sideways and tums on the spot. It can also 
squat and lift by splaying or contracting its legs. The body is positioned 
on a tum-table, enabling it to roíate about its axis. It has an exoskeleton 
on its upper body and arms. The left arm is an extended arm with pneu- 
matic manipulator having eleven degrees of freedom. It is human-like in 
form but with additional fimctions. The fingers open and cióse, becoming 
múltiple grippers. There is individual flexión of the fingers, with thumb 
and wrist rotation. The body actuates the walking machine by moving its 
arms. Different gestures make different motions - a translation of limb 
to leg motions. The body’s arms guide the choreography of the locomo- 
tor’s movements and thus compose the cacophony of pneumatic and 
mechanical and sensor modulated sounds. 

Hexapod 

What is explored is a walking architecture that exploits gravity and the 
intrinsic dynamics of the machine to generate dynamic locomotion. By 
shifting body weight and twisting and tuming the torso, it is possible to 
initiate walking, change the mode of locomotion, modulate the speed and 
rhythm and change its direction. The body becomes the body of the ma¬ 
chine. The machine legs become the extended legs of the body. It is a 
more intuitive and interactive system that does not function through 
intelligence but rather because of its architecture. It is a more compliant 
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and flexible mechanism. It looks like an insect but walks like a dog. 
Hopefully, this hybrid human-machine operation will initiate altérnate 
kinds of choreography. It is 5 metres in diameter and weighs about 250 
kilograms. It was fírst presented at the NOW Festival in Nottingham, 
England. 



Figure 10.3 3D modelling of the HEXAPOD robot. © Stelarc 


Movatar: An Inverse Motion Capture System 

Motion capture allows a body to anímate a three-dimensional computer- 
generated model. This is usually done by either markers on the body 
tracked by cameras, analyzed by a Computer and the motion mapped 
onto the virtual actor. Altematively, it can be done using electromag- 
netic sensors, like Polhemus or Flock-of-Birds, that indícate position and 
orientation of limbs and head. Consider though, a Computer entity, a 
virtual body or an avatar that can access a physical body, actuating it to 
perform in the real world. If the avatar is imbued with an artificial intelli- 
gence, becoming increasingly autonomous and unpredictable, then it 
would be an AL (Artificial Life) form performing with a human body in 
physical space. With an appropriate visual software interface and muscle 
stimulation system this would be possible. The avatar would become a 
Movatar. And with appropriate feedback loops from the real world it 
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would be able to respond and perforen in more complex and compelling 
ways. The Movatar would be able not only to act, but also to express its 
emotions by appropriating the facial muscles of its physical body. As a 
VRML entity it could be logged into from anywhere, to allow your body 
to be accessed and acted upon. Or, from its perspective, the Movatar 
could perforen anywhere in the real world, at any time with a multiplicity 
of physical bodies in diverse situations and remóte locations. 

Extra Ear 

Having developed a Third Hand, consider the possibility of constructing 
an extra ear, positioned next to the real ear. A láser sean was done to 
create a 3D simulation of the Extra Ear in place. Although the chosen 
position is in firont of and beside the right ear, this may not be the surest 
and safest place anatomically to position it. An inflating prosthesis would 
be inserted under the skin and then gradually inflated over a period of 
months until a bubble of stretched skin is formed. It is then removed and 
the cartilage ear structure is inserted and pinned beneath the stretched 
skin. A cosmetic surgeon would then need to cut and sew the skin over 
the cartilage structure. Altematively, the ear could be constructed on the 
forearm and reposition later. But this would also require microsurgery to 
guarantee blood flow. Rather than the hardware prosthesis of a mechani- 
cal hand, the Extra Ear would be a soft augmentation, mimicking the 
actual ear in shape and structure, but having different functions. Imagine 
an ear that cannot hear but rather can emit noises. Implanted with a 
sound chip and a proximity sensor, the ear would speak to anyone who 
would get cióse to it. Perhaps, the ultímate aim would be for the Extra 
Ear to whisper sweet nothings to the other ear. Or imagine the Extra Ear 
as an Internet antennae able to amplify Real-Audio sounds to augment 
the local sounds heard by the actual ears. The ear is not only an organ of 
hearing but also an organ of balance. To have an extra ear points to more 
than visual and anatomical excess. It also points to a re-orientation of 
the body. 

Where next? 

The future is what you’re constructing now - the Extra Ear project is 
being pursued at the moment but it is unrealized as yet. The ethical and 
surgical problems about constructing it are particularly important. It 
might have to be constructed on an arm and then relocated beside an 
actual ear. But that would require some orthopaedic surgery (to pin the 
ear to the cranium) and micro-surgery (to guarantee blood-flow). This 
creates the necessity to have even more specialist practitioners involved. 
It is hard enough to get cosmetic and reconstructive surgeons involved. If 
the project is not physically realized, it is not important. The idea does 
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not suffice in itself as interesting or meaningful art. The Computer mod- 
elling and animated gif on the website was not meant to be an image for 
itself, but rather an indication and exploration of the positioning and 
appearance. 

Residencies 

Residencies have been undertaken at the Advanced Computer Graphics 
Centre, RMIT, Melboume University, Kansas City Art School, Camegie 
Mellon University, Ohio State University and Flinders University. They 
have provided specifíc facilities not found elsewhere. For example, the 
Virtual Arm project would not have been possible without the expertise 
and Computer facilities at RMIT. The Studio for Creative Inquiry at Car- 
negie Mellon provided free access to the Biology, Robotics and Computer 
Science areas. At Ohio State University it was possible to access and ex- 
periment with a state-of-the-art Motion Capture System. Exoskeleton 
was funded by a performance space in Hamburg, Kampnagel, with all the 
pneumatic actuators supplied by SMC. It was constructed with the assis- 
tance of F18, a group of artists/engineers. This was a project completed 
as part of a residency for Hamburg City. 

The current position held is Principal Research Fellow in the Digital 
Research Unit, Department of Visual and Performing Arts at the Not- 
tingham Trent University. The new walking robot, a project jointly done 
by The Nottingham Trent University and Sussex University is even more 
unique. Designed by Inman Harvey from the Evolutionary and Adaptive 
Systems Group, this robot will not be tethered and its locomotion, speed 
and direction will be controlled by shifting the body’s weight, twisting its 
torso and tuming the body. It is a more compliant and flexible structure 
that is a more dynamic loco-motor. It is a large robot approximately fíve 
metres in leg-spread. None of the collaborations have been artistic, rather 
they have been technical. The artist has to be opportunistic as the pro- 
jects are not easy to realize. As these projects have involved specialist 
medical, Computer and engineering skills, technical assistance is always 
needed. 
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Tears in the Connective Tissue 


Joan Truckenbrod 


As cyberspace races towards the future, there is a cry for the hand in this 
virtual ecology. Linking to cyberspace, where is the touch, the tactility, 
the physicality of experience? The reach out and touch of telephone 
mythology has become the banner of the World Wide Web. Email and 
the Internet provide a long distance touch with an immediacy, simulta- 
neity and multiplicity of connection. But the behaviour and feel of link¬ 
ing to and through computers is fíat, a projected world connected through 
a fíat light screen. In this mono-dimensionality, the visual dominates 
other perceptual senses. Computing is superimposed upon our physical 
world with little or no attempt to intégrate the sensory perceptions into 
the digital experience. Computing should be constructed with sensory 
experiences like touch, rather than the language of the machine. The 
connective tissue linking the natural world with the virtual world through 
the body and mind is disjoint. 

Experiences are kinaesthetic in which there is a synthesis of hearing, 
seeing, tasting, smelling and touching. The fragmentation of sensory 
experiences occurring in the cyber-world began with the invention of the 
printing press. According to McLuhan the invention of print and the 
printing press is responsible for segmenting sensory experiences. Our 
ability to think and feel kin-aesthetically, in such a way as to bring hear¬ 
ing, seeing, tasting and touching together, has diminished with the devel- 
opment of print. Words became divorced from related modes of expres- 
sion, such as voice, gesture, dance, song and animated behaviours such as 
ritual and storytelling. When an individual perceptual sense like visión, 
becomes locked in a technology, it becomes separated from the other 
senses. This portion of one’s self closes, as if it were locked in Steel, 
whereas prior to such separation, there is complete interplay among the 
senses [i]. 

Computing is obsessed with creating virtual experiences that simúlate 
forms, materials and behaviours from nature. Virtual experience “over- 
throws the sensorial and organic architecture of the human body by dis- 
embodying and reformatting its sensorium in powerful, Computer gener- 
ated, digitized spaces,, [2]. Cyberspace disengages from physical reality. 
Sensory experience is reduced to a mono-medium of digital coding. 

Digital imaging mediates between these different realms of experience. 
The screen, the digital print, digital fibre creates portáis to electronic 
worlds, spiritual dimensions and personal realms. The Computer imaging 
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cosmos is multi-planar, not in the three-dimensional nature of Cartesian 
space, but with múltiple planes of imagery from different realms of expe- 
rience existing simultaneously. The physicality of real space is imaged 
photographically, and carries the social and emotional baggage of reality. 
Imaginary spaces are created by hand using digital drawing and painting 
tools. Subterranean, invisible, interstitial happenings are sculpted with the 
light of the digital media. I create múltiple planes of simultaneous exis- 
tence in the social world, the emotional realm, the spiritual world, the 
natural world, and the virtual world. Some of these planes of experience 
have a clarity, like looking into a deep clear lake, while others are 
oblique, circuitous, nebulous, and intímate. 

This intermingling is similar to looking through a car window on a 
rainy night. The world outside is transformed through the streaks of rain. 
As a shadowy reflection on that distorted image, I see my own face, and I 
feel that I am looking at the inside of the mask. The facial image is torn 
by shreds of the outside world flowing down the windshield with the 
pouring rain. This is not a crisp, bright image in a mirror, but hints of an 
image that pulsates with the sheets of rain. It appears to be the animating 
forcé peering out from behind the shadows of the streetlights, even more 
variegated with the strikes of lightning. The image as spirit has been 
summoned up by the ritual pounding of the rain under the cover of the 
darkness. 

Was the image on the inside of the car window a real reflection or a 
virtual image? And how did the image connect to the distorted image of 
the real world viewed through the rain? The simultaneity of these disjunc- 
tive images connects them and creates overlapping experiences. I use the 
indigenous nature of computing to evoke symbolic múltiple connections 
between layers of images, mediating between these real and virtual worlds 
and between spirit and matter. 

This synthesis embraces the idea of convergence mythologies in Afri¬ 
can art in which the differences between worlds are linked. Each African 
culture has a specifíc explanation for the convergence of spirit and mat¬ 
ter. For example, people of Yoruba conceived the cosmos in terms of 
two distinct yet inseparable components. Aye is the visible, tangible 
world of the living while Orun is the invisible, spiritual realm of the an- 
cestors, gods, and spirits. In some societies, a dream and the dreaming 
person are the point of intersection between the human and the spirit 
realms [3], The dreaming person is the intermediary of communication. 
Headrests are important agents in this process and are usually carved with 
mirror images of animal heads because these two realms are viewed as 
mirror images. 

To bridge the experiential world and the imaginary world, I use differ¬ 
ent modes of digital representation simultaneously. Pictures that are pho- 
tographic in origin refer to the experiential world while painted or 
sketched images refer to the world of imagination. Each mode of repre- 
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sentation carries with it an intent which is injected into and becomes part 
of the image. A photo is a framed image that accurately represents the 
people, place or event on the other side of the lens. Photos, until the era 
of digital manipulation, have usually implied reality, a realistic view with 
a true narrative of an event or situation. There is, however, the photog- 
rapher’s perspective superimposed on the image as a result of the framing 
of the scene through the lens of the camera. Scanners and digital cameras 
are the photographic agents for Computer imaging. The real world com- 
ponent of my artwork is created using digital photographic techniques. 
Here, the manipulation is extended to every grain (pixel). 

Digital painting, on the other hand, projects a view from the imagina¬ 
ron. There is a dream, a perspective, an opinión, or a personal experi- 
ence of the subject. Paintings are infused with moods and emotive ges- 
tures. The process of painting by hand brings to the surface a probe of 
experiences not normally visible. Painting becomes a performative and 
ritualistic activity. Body painting in the Aboriginal culture exaggerates 
this because of the physicality of painting in conjunction with spiritual- 
ity. Body painting is a sensuous, tactile form of social interchange in 
which stories are shared as the body is painted. The combination of touch 
and hearing increases the empathetic power and intensity of this form of 
communication. In the Aboriginal view, the meaning of symbolic experi- 
ence is fully understood when it is absorbed through languages that affect 
both body and mind. 

Computer imagery bridges the physical and the virtual worlds by using 
languages of both body and mind. The gesture of the hand with the stroke 
of a digital brush is an agent of the inside world, a portal between worlds. 
The hand is a vehicle for uncovering the layers of one’s consciousness. In 
African mythology, the hand is a source of action and an instrument of 
creativity. It is the vehicle that transforms the ineffable, invisible ab- 
stractions of thought into objects of tangible, material reality. The hand 
is a way in which the unseen image can be conveyed visually through a 
dialogue of presence and absence that stretch meaning across the bounda- 
ries of experience and envisioning. According to African mythology, the 
hand dreams to visualize the invisible and bring extraordinary aspects of 
existence into human reach [3]. 

Body world experiences in 1998 jarred my way of being in the world. 
The social world, the natural world and more so the intimate world 
warped like the chaotic molecules in the stretch of a rubber band. Words 
were silenced simultaneously with an explosión of connections to the 
intimate dimensions of nature. Intensified in my everyday experience, 
wind brings tears as it pattems the sunshine with shadows of trees and 
undulating leaves. Colours embody light molecules themselves. Charging 
molecules, reshaped with light as my pattems, pattems of my body, of 
my soul are reshaped with blasts of light. Winds move the water, con- 
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tinuously reforming the pattem of one’s life, translucent layers move 
spontaneously to reveal and conceal simultaneously. 

These images are a fluid synthesis of photographic and scanned images. 
They confront the viewer with their scale, ranging in size from 50 inches 
high by 38 inches wide to 58 inches high by 40 inches wide. The viewer is 
engulfed: it is analogous to the tide moving in, swirling around and cap- 
turing the visión as if caught in a tide pool, a microcosm. With the ten¬ 
sión of the undulating tide on the threshold of revealing secrets that again 
become concealed. 

The ritual transformation in these prints creates a threshold into un- 
settling worlds. A radical transfíguration embodies the conflict of opti- 
mism with trauma. Chemicals applied to farmlands and foods, hormones 
and antibiotics in animal feed create an artificial mantle of wellbeing 
while playing havoc with our bodies. These substances mimic hormones 
and disrupt endocrine systems, causing cancerous tumors. The dichotomy 
of the view of beauty on the surface subverts the reality of invisible poi- 
sons undemeath. 

In my current artwork, the images embody transformation and rebirth. 
Water is the conduit as narratives ride on the surface of undulating waves. 
Directed by the moon, the tides in their circadian rhythm reveal the my- 
thology of the underwater world, and then reverse direction conceal its 
secrets. Waves move in opposite directions creating strong undercurrents 
that are masked by the light pattems on the surface. The magic of light 
captures my imagination as it filis the surface of water with image, a syn¬ 
thesis of the place of the tides and the story beneath. 

I work digitally to create a recombinant montage of these realms: the 
world of light and the underwater world. I create digital prints and digital 
fibre artworks using the dye sublimation process. 

Silk as water, embodies the mythical spirit of its creation. This vitality 
resonates through the silk fibre, engaging with the imagery. The printed 
tapestry resonates a powerful synthesis. My intrigue with silk fibre was 
peaked during a visit to the famous fabric shop in Como, Italy. In this 
shop, unlike American fabric shops, the walls were lined with tall, stately, 
dark wood shelves stacked high with bolts of elegant fabrics. 

In the middle of the shop were very long dark wood tables, a bit wider 
than the width of fabric. Upon inquiring about a particular silk fabric I 
was treated to an incredible experience that I still see in my mind’s eye. 
The fabric was taken off the shelf, unrolled off the bolt and propelled 
down the long table in elegant rushing waves. There in my mind were my 
images riding on the surface of that wave. Silk fibre and the sea share the 
same language. My images are digitally printed on fibre which is, for me, 
analogous to the tide. The silk fibre originating from nature has a reso- 
nance with one’s life spirit. It maps onto the undulations of air currents, 
echoing waves in the ocean. 
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Figure 11.1 Thresholding, 1 1999 © Joan Truckenbrod 


Images are continually juxtaposed in a virtual sketchbook, floating in 
my consciousness and periodically erupting through the surface. Tensión 
emerges as unlike or conflicting images are woven together in a non- 
linear digital montage. Images I create are layered to expose different 
sections of each original image. 

Analogous to the ocean with strong currents pushing and pulling on the 
sea life, images swell to the crest of the wave, leaving traces on the sur- 
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face of the image. I am influenced by the turbulence of the sea and its 
connection to our own personal jarring transformation and renewal. 

My working palette ineludes the underwater world and the reverbera- 
tions of the spirits that dwell there. This is represented by the light pat- 
tems on the water that project themselves onto objeets that I place in 
the water. These worlds that I create become womb-like, evoking trans- 
formation and renewal. I place bodice tissue pattems from women’s 
clothing in the water because they capture the twisting and transforma¬ 
tion of the ocean’s current. Sunlight carried on the surface of the waves is 
projected onto these pattems. These undulating pattems of light make 
me think of ceremonial symbols that are painted by the Aborigines on 
their bodies in the secrecy of night only to be revealed by firelight as 
they perform ceremonial dances around the fire. 


Notes 


1 Firelight in a ceremonial dance protecting the secrecy of symbolic forms painted on the 
body. Limited Edition Roland Print on Capri Paper, 56 h x 40 w (1999) 
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Algorithmic Fine Art: 
Composing a Visual Arts Score 


Román Verostko 


I was bom in the year of the great depression, 1929, in the coal fíelds of 
eastem United States. Sixty years ago, at the age of 12, I made my first 
painting using a paint set I bought from a Montgomery Ward catalogue. 
Later I worked my way through art school, then attended college and 
spent some years in monastic life. By 1960 I found myself in the milieu 
of the abstract expressionists in New York. 

Beginning in the late 1950s my interest tumed to several faces of puré 
visual form: geometry, spontaneous brush strokes and automatic writing. 
I became an avid purist seeking an art of puré form that transcended the 
material world. 

For over 40 years I have worked with puré visual forms ranging from 
controlled constructions with highly studied colour behaviour to sponta¬ 
neous brush strokes and automatic drawing. Various terms for this art 
inelude ‘abstract’, ‘concrete’, and ‘non-objective’. 1 In its purest form 
such art does not re-present other reality. Rather it is the reality. One 
contemplates a puré form similar to the way one might contémplate a 
fíne vase or a seashell. For me, at its best, this art evokes a transcending 
cosmic experience. My study of Mondrian provided my first awareness of 
this experience. 

A New Frontier 

Radically new procedures for creating such art emerged in the last quarter 
of the twentieth century. With the advent of computers I began com¬ 
posing original detailed instructions for generating forms that are accessi- 
ble only through extensive computing. These instructions, called algo- 
rithms, opened a vast array of puré form, an uncharted frontier of unseen 
worlds waiting to be discovered and concretized. Those drawn to view 
culture with neo-Darwinian spectacles will relish the evolution of this art. 
Writing on the new biology of machines Kevin Kelly identified The Li- 
brary of Form, a frontier hyperspace of form pioneered by Karl Simms 
[1]. My on-going work concentrates on developing my program of pro¬ 
cedures, the ‘score’, for visualizing these forms. By joining these proce¬ 
dures with fine arts practice I create aesthetic objeets to be contemplated 
much as we contémplate the wondrous forms of nature. 
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Algorithmic Form Generators 

When I was a child a ‘Computer’ was a human person hired to do compu- 
tation. Algorithms for computation in accounting and engineering were 
carried out by humans, as were those for the tessellations in Islamic art. 
In recent times, we have come to apply the term “algorithm” more 
broadly to the detailed instructions for carrying out any task whatsoever. 
The algorithm driving the bread making machine embodies a recipe (the 
detailed instruction) for making bread. 

From prehistoric times human craft has been algorithmic. The proce- 
dures for weaving baskets, fashioning hunting tools gradually evolved and 
passed from one generation to the next. A better algorithm meant a bet- 
ter product! From a broad perspective, algorithms in the arts would in- 
clude the composer’s score, the architect’s plan and the choreographer’s 
dance notation. Given sufficient detail and an adequate Computer lan- 
guage, any procedure for executing a task can be translated into an in¬ 
struction (algorithm) for executing the task. A Computer, connected to 
appropriate machinery, can execute instructions for playing music, 
drawing a form, or displaying a figure moving in space. 

The greater part of my Creative work in the past fífteen years has been 
developing art form generators (software) that I intégrate into my explo- 
ration of “unseen form”. These are original detailed procedures, for initi- 
ating and improvising form ideas. The detailed procedures are designed to 
be executed specifícally as pen drawn lines, and sometimes as brush 
strokes, using pen plotters driven by a PC. 

Such form generators may be likened to biological genotypes since 
they contain the code for generating forms. The procedure for executing 
the code, somewhat analogous to biological epigénesis, grows the form. 
The creation and control of these instructions provides an awesome 
means for an artist to employ form-growing concepts as an integral part 
of the Creative process. Such routines provide access to a new frontier for 
the artist. 



Figure 12.1 Frontispiece with plotted brushstroke 4 1990 © Román Verostko 
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The Work 

Works are executed with a multi-pen plotter (drawing machine) coupled 
to a PC driven by my software. The plotter, choosing from an array of 
pens loaded with pigmented inks, draws each individual line. Most works 
require thousands of lines with software controlled pen changes 5 . An op- 
tional brush routine allows the occasional substitution of a brush for a 
pen. Brush strokes are plotted with brushes adapted to the machine’s 
drawing arm. One series of illuminated digital Scripts is reminiscent of 
medieval manuscripts. Many of these works are enhanced with a touch of 
gold or silver leaf applied by hand. However, the design elements illumi¬ 
nated with gold are always code generated and machine plotted. 


Figure 12.2 Epigénesis: the growth of form, 6 1997 6ftx 3 ft © Román Verostko 

Contení and Meaning 

O ver the years the software has evolved by stages yielding a series of 
works for each stage - Pathway, Gaia, Glyph, Scarab, Apocalypse , Eze- 
kiel and Cyberflower. Each of these series has distinctive formal qualities 
associated with its form generators. None of the works are made with 



134 


Explorations in Art and Technology 


intentional representations in mind. Rather, each work presents one 
more adventure into an uncharted world of forms. This art does not re- 
present some sort of subject or object. Just as a botanist might label a 
newly discovered flower so also I label this or that newly made visual 
form or series of forms. Titles are arbitrary and often derived from 
evocative qualities associated with the work. 

The art works are visual manifestations of the dynamic procedures by 
which they grew. The fínished works invite us to savour the mystery of 
their coded procedures whose stark logic yields a surprising grace and 
beauty. These procedures provide a window on those unseen processes 
from which they are grown. By doing so they serve as icons illuminating 
the mysterious nature of our evolving selves. 

Creativity and Cognition, Loughborough 

In 1996, Creativity and Cognition 7 at Loughborough provided an oppor- 
tunity for me to reflect on my work and measure some of my ideas in a 
foreign context. The experience allowed interaction within a milieu of 
artists specifically interested in coded procedure. This allowed me to as- 
sess my algorithmic procedures alongside those of colleagues whose work 
was new to me. This led to questions as well as affírmations relative to 
my work. I leamed that pen plotted work on paper could hold its own in 
varying contexts and the direction I had taken continued to be worth- 
while even in the face of seductive newer technologies. 

As an active artist for over 40 years, I always placed a great deal of 
valué on mastering a tradition and a technology. As a painter I did not 
change paintbrushes every two or three years! One of the problems with 
the digital revolution is that the technology undergoes continuous change 
rapidly. Must we artists keep changing our technology or can we settle on 
a specific technology for a long term in order to become a master of that 
technology? 

When I exhibited my first algorithmic work in 1985 I realized the 
technology could occupy me for a lifetime. My practice today employs 
the same DOS environment, the same ink pens and plotters, and the 
same command language. My refínements concéntrate on algorithmic 
invention and the quality of the pen plot. My concems become more and 
more tuned to the nuances of various rag papers, ink viscosities, the lim- 
its and character of pen plotted lines, and the unique form properties 
derived from intense algorithmic procedure. 

My Loughborough experience helped confirm my direction. Since then 
I have acquired even more of the oíd equipment and have continued my 
commitment to work with this technology into the future. 
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Reflections: From the 20 th into the 21 st Century 

Reflecting on the past forty years, I fmd myself on the same search that 
I began in the late 1950s, namely, the search for puré visual form that 
evokes transcendent experience. Cióse to twenty years ago I had my first 
glimpse of a new frontier of form made accessible with computing power. 
Since then I have gained a glimpse of this awesome array - too vast to 
hold - infínities of form. As the twenty-first century unfolds I envision a 
retum to puré form. With algorithmic procedure forms will grow beyond 
the dreams of first generation twentieth century abstractionists 9 who will 
emerge as pioneers of twenty-fírst century formal art. 

I recall visiting Michel Seuphor in París back in 1963. He glowed with 
his visión of a visual world that could lead us beyond mundane social con- 
flict. Clearly the artists who pioneered the new reality saw it as a spring- 
board to a greater cosmic consciousness. They envisioned a visual art 
somewhat like a symphony of sound. Note how the symphony transcends 
political conflict and invites us to be in our bodies with a total sense of 
hearing and simultaneously leads us beyond the material world. Diverse 
audiences can share the same symphony without respect to their social 
and political differences. 

This phenomenon was very clear to Kandinsky who wanted his art to 
embody puré form free of political and social conflict [2]. His art stood 
on its own visual form without describing some “other” object or ideol- 
ogy. Following this path I have sought a similar goal. The project, Epi¬ 
génesis: The Growth of Form, exemplifies a procedure that I believe will 
emerge very strongly in the visual arts of the twenty-fírst century. In this 
instance the procedure grows a series of improvisations based on the vis¬ 
ual relationship of an arbitrary set of coordinates. The procedure, some¬ 
what like a composer’s musical score, generates a series of improvisations 
based on the initiating visual form. In effect there are eleven variations 
on a visual theme achieved through thousands of lines. Each pen line, 
distributed and shaped by the score, builds an intricate network of varia¬ 
tions within a self-similar visual structure. By analogy to a ‘sym-phony’, 
the harmony of sounds, these visual improvisations become a ‘syn- 
graphy’, a harmony of visual forms. Today, one can create a score for 
harmonio graphic generation in many ways similar to the way composers 
score for sound [3]. 

The visión I have held for the past twenty years has been gradually 
emerging as the new reality. With the emergence of the genetic algo- 
rithm and the growth of the software industry, artists, without laborious 
programming, will eventually grow algorithmic generators for their form 
preferences. The algorist programs of my time will then fade into an 
archaic past and our code will look quaint. I hope I live long enough to 
savour the rebirth of this neo-formalist art as it springs forth with vibrant 
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life in the twenty-first century. All will marvel in a wondrous world of 
form as in a newly found Garden of Edén - an arcadia of great delight. 

There are moments when one wishes that someone, the likes of a 
Mondrian, could appear for a brief moment in our historie time... and be 
able to experience his own “Broadway Boogie Woogie” in today’s New 
York - ecstasy revisited! 

Notes 


1. First generation pioneers whose work opened this new reality for me included 
Mondrian, Kandinsky, Malevich, Hepworth, Kupka, Gabo and Pevsner. The 
“non-objective” and “new reality” artists included Mondrian, Barbara Hep¬ 
worth, Max Bill, Ozenfant, Malevich, Gabo, and Pevsner. The “New Reality” for 
them was the art object they created; their forms did not represent other objeets. 

2. Other algorists following a similar path were unknown to each other at the be- 
ginning. Pen plotter artists who had achieved a mature body of work by 1990 
included Harold Cohén, Mark Wilson, Vera Molnar, Jean Pierre Hebert, Manfred 
Mohr and Hans Dehlinger: see www.solo.com/studio/algorists.html 

3. The term “epigénesis” borrowed from biology, refers to the process whereby a 
mature plant (phenotype) is grown from a seed or genotype (DNA). By analogy, 
the artwork (phenotype) is grown from the algorithm (genotype). The proce- 
dures for growing the work may be viewed as epigenetic. The algorithm (geno¬ 
type) for each series of works is capable of generating a family of forms with 
each being one of a kind. 

4. Figure 12.1 shows one of 125 different brush strokes plotted for a Limited edi- 
tion of Chapter 3 of “An Investigation of the Laws of Thought...” by George 
Boole, L.L.D. Macmillan 1854. Chapter III. "Derivation of the laws of the sym- 
bols of logic from the laws of the operation of the human mind. Limited edition 
of Chapter 3 with illustrations by Román Verostko, St. Sebastian Press, Min- 
neapolis, MN, USA, 1990. 

5. See Art and Algorithm (www.verostko.com/alg-isea94.html), which addresses 
procedures and issues related to an artist's use of algorithms. 

6. Figure 12.2 shows one of 11 pen plotted units spanning 40 feet at Frey Science 
and Engineering Centre, University of St Thomas, St Paul Minnesota, USA see 
verostko.com/st/mural.html 

7. Creativity and Cognition http://creativityandcognition.com 
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An Observer’s Reflections: 
The Artist Considered as Expert 


Thomas T. Hewett 


This chapter offers a particular perspective on some of the rich set of 
results of the COSTART project residencies [1]. In the first section 
comments are made on certain important aspects of the process of col- 
lecting observational data and how some of the classical problems of ob¬ 
servad onal studies were dealt with. This is followed by a short review of 
the nature of expertise, some observations on human knowledge, the uses 
of extemal representations of that knowledge, and how the research into 
those topics relates to the artists being studied. In the third section of the 
chapter an extensive set of quotations that were collected firom digital 
artists during the residency periods is presented. These quotations will 
enable the interested reader to particípate in the process of evaluating 
some of the observations and conclusions drawn in this chapter and in the 
book as a whole. Finally, some of the fíndings of the project relevant to 
digital artists considered as experts as summarized. 

On Being an Observer 

In any type of case study observations the observer, especially when con- 
ducting observations live and in real time, has to continually attempt to 
maintain a balance between two conflicting goals. First there is a need to 
establish a certain degree of familiarity or empathy with the individual(s) 
being observed so that they become comfortable with the observer’s 
presence and possible questions. The other need is to maintain a certain 
distance and objectivity which allows the observer to record information 
relatively uncontaminated by personal biases. 

In the case studies reported here the individuáis who played the role of 
observer for the various residencies spent time before each residency 
period began discussing and refreshing their perspective upon the goals of 
the project, the role of the observer, and nature of the observations to be 
recorded. Each of these sessions had three fundamental purposes. The 
fírst purpose was to establish and re-establish basic ground rules for the 
role of the observer and how it was to be fulfilled, in other words the con¬ 
cern was to establish consistency between observers and across different 
weeks of the residencies. The second goal of these sessions was to review 
and discuss ways to deal with any unexpected or infelicitous events that 
might arise during the residency period of an artist (e.g. the loss of tech- 
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nical support time, etc.). The third goal of these sessions was to establish 
consistency between the observers as to the fundamental questions being 
addressed by the study. 



Figure 13.1 COSTART project discussions 


Expertise and the General Characteristics of Experts 

Each of the artists selected for the COSTART residencies was an expert 
in their area of artistic endeavour. Some were more expert than others by 
virtue of more years of experience, but part of the selection criteria for 
inviting artists to particípate in the COSTART project was that the indi¬ 
vidual had to be above a certain threshold level of expertise in their en- 
deavours. For example, every artist taking part in a residency had a de- 
gree of public and collegial recognition as being a successful artist. Each 
of them had made a personal commitment to the practice of digital art. 
Each of them had had one or more juried shows. Each of them had sold 
examples of their art. 

To frame the context for the observations and conclusions reported 
below it is helpful to have a short discussion of some general characteris¬ 
tics of expertise. In an important review of the literature on the nature 
of expertise and the differences between novices and experts, Glaser and 
Chi [2] point out some important characteristics of experts which distin- 
guish them from novices and which characterize the ways in which those 
experts deal with their professional activities. First, experts tend to excel 
mainly in their own domain of expertise, i.e. expertise in one domain 
does not generalize to other domains. Experts tend to perceive large 
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meaningful pattems in their knowledge domain and tend to be fast at 
what they do when working on routine activities within that domain. 
When confronted with novel domain-related problems, experts tend to 
spend much of their time analyzing problems qualitatively. Typically 
they see and represent the problems they work on at a deeper or more 
abstract level. Finally, experts also tend to have good self-monitoring 
skill, i.e. they are more aware of their errors and make corrections. In 
addition, Ericsson [3] has pointed out that one key factor in the devel- 
opment of expertise is that experts, and experts-to-be, engage in “delib- 
erated practice”. Deliberated practice involves consciously working with 
the domain and with the elements and relationships in the domain to 
improve domain-related knowledge and skills. 

The relevance of this brief review of expertise to the material that 
follows can be seen by considering the types of activities in which one 
might expect to find in an artist engaged during their preparation for and 
execution of a new piece of work. First, we would expect the digital artist 
to have some knowledge of digital resources and their capabilities but that 
their view of those resources is that they are a means to an end rather 
than an end in themselves. Secondly, we would expect the artists to have 
an overall visión, or partial visión, for what they want to accomplish but 
to have not necessarily worked out all the details or the implementation 
of that visión. Thirdly we would expect them to be willing to spend large 
amounts of time trying to articúlate or realize that visión in a way that is 
satisfactory to themselves. Finally, we would expect the artist to be will¬ 
ing to engage in extensive, guided experimentation, working with the raw 
elements out of which they intend to create an instantiation of their 
visión. Even a cursory review of the quotations below reveáis a consis- 
tency between these expectations and what the artists say about their 
working processes. 

External Representations, Knowledge, and Knowledge Development 

In a highly readable book, Norman [4] explores a number of issues related 
to well-designed and badly designed artifacts. In the process he discusses 
the importance of the distinction between knowledge in the head and 
knowledge in the world. Knowledge in the head consists of our memories, 
which may not always be present in our consciousness when needed. 
Knowledge in the world consists of information that exists in our envi- 
ronment that enables us to remember or actívate information in memory 
when needed. For example, we typically do not remember all of the de¬ 
tails represented on a standard piece of coinage, but we are able to re¬ 
member the meaning of those details when the coin is visible. In other 
words, information in the world represents an external storage location. 
The world, just by being there, helps us remember and keep track of 
things. 
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In a related book, Norman [5] discusses the importance to the human 
mind of being able to create extemal representations with which to think 
as well as remember. He points out that the power of certain artifacts in 
our environment derives the knowledge embedded in the artifact. For 
example, imagine trying to drive in the United States from Gainsville, 
Florida to Muskegon, Michigan without looking at a map. Not surpris- 
ingly, when one is attempting to give someone directions on how to get 
from known point A to known point B it is often useful to draw a map. 
Furthermore, this construction of an extemal representation can reveal 
that there are many details of the route between points A and B which 
are not known until the map is constructed. In other words, development 
of an extemal representation can lead to the development of new in- 
sights or new knowledge. For example, the author once had an extended 
and almost heated discussion with a colleague who had lived in Vienna for 
several years. The topic of the debate was the number of exits from un- 
derground to the surface at a particular subway stop. The debate was only 
resolved when a sufficiently detailed map had been consulted. 



Figure 13.2 COSTART project discussions 

The relevance of this discussion of knowledge, extemal representa¬ 
tions and knowledge development lies in the series of quotations pre- 
sented below. From these quotations from the case studies, it becomes 
quite clear that a number of the artists made comments indicative of the 
need to create an extemal representation with which to experience and 
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think about their developing visión or to enable them to clarify what that 
artistic visión actually was. 

Extracts from the COSTART Case Studies 

The pursuit of meaning through art is an act of embodiment. It is an unspoken 
dialogue between the self and the State that is to emerge. 

The context for the technology is that of a médium for the Creative work. 
Fundamentally, an attempt is made to allow the nature of the technology to be 
embraced rather than forcing metaphors from traditional Creative tools upon it. 

Much of this I could do by memory but some aspects I had forgotten... If I 
had to do this without the Whiteboard [and playback of the sequence of draw- 
ings] I would be using memory that might interfere with the creativity... 

I felt my creativity was lessened if different systems were used and this was a 
problem... I knew that it [the preferred system] would achieve the effect I re- 
quired whereas other systems might not achieve that effect. 

Certain things you work on but to make it interesting to shoot, to keep it 
alive, you leave certain things undecided and also a bit loose. You know the 
parameters but how you actually perform it can change... So it’s not just a 
mechanical process.. .you are actually performing through the model. 

I’ve been working on the idea for about two years. 

But as the week has gone on and as I started formalizing more in my head, 
now I can see the end piece I have visualized. 

Technology is a two-way compromise. It encourages one to expand their 
working ideas and practices and yet also prevenís one from creating as so much 
new information has to be leamt. 

I always used to deliberately exploit the grain. I blow up images and they are 
very grainy and I still do that but with pixels. 

I mean a lot of the time I do refer to the technology itself. It can be embedded 
within the actual work during the process itself. But I try to get it so that it’s 
not using technology for technology’s sake. 

The entire thing has been on the boil... for about a year, but it’s only been sort 
of, there’s been different aspects of it... that I’ve been able to do to a timetable 
and this is one that I’ve just very much done tests for... 

The process is vital because it informs the work itself. 
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The more I think about it the more I’m thinking I need to go back to the proc- 
esses and the relationship between... the fundamental part of the work and how 
it would be disrupted by VR [Virtual Reality] by the very nature of it. 

So to me it’s quite strange coming in and sitting and watching and not being 

hands on.when you’re trying to make an object a particular shape... it’s 

easier for me if I can do that myself.... 

...when working with the display environment I want to do some mock ups 
for the actual installation [of the work of art] in 3D. I like the idea of taking 
the spaces they create on the screen or mocking up a real space and then re- 
drawing the real space according to what the screen space is. 

These things too...from a mathematical point of view they’re very tricky...but 
from another point of view. Let’s assume something else here...There has to 
be a tight nature with the material...the whole thing’s integrated in this system 
as far as possible but there’s no plan. But it implies something. 

It’s very exciting you know, thinking it would be good to have a sound trap. 
You see what he’s done don’t you? So one could play with those models 
more.... 

If we do a collaboration, you don’t want my trademark. 

Well you understand what I’m doing, where should I be starting from? 

Discussion on what may be possible in programming terms influenced the 
shape of visual ideas, which were then in tum relayed back to the requirements 
of the programming. Crossing between the two forms was very usefiil as it 
has allowed the ideas to emerge out of a process rather than by designing a 
predefined object or environment. 

A Creative process of experimenting with technology seems to provoke ques- 
tions that may not usually be asked of the technology. Examples of this are 
using simple techniques but within an unusual context and working with tech¬ 
nology that is most appropriate to the concept of the work.... 

Using digital technology seems to give potential for creating a different type of 
relationship between the object and viewer... the potential to surround the 
body with a responsive and evolving environment... 

Reflections on Providing Support for Digital Artists 

For those experts in digital technology who would provide technical sup¬ 
port for digital artists there are several lessons to be leamed from think¬ 
ing of artists as experts. One of the key features of Creative work is the 
importance the artists give to the locus of control. For most, being able 
to determine exactly how and in what way the Creative process takes 
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place is a matter of paramount importance. This does not mean that 
they necessarily need to personally handle every single aspect of that 
process once it is understood and mastered. They are often willing to 
allocate the priorities and delegate tasks when they have a sense of what 
the results can be expected to be. This is crucial to how successful the 
generation of ideas and artifacts is perceived to be. It also means that 
being driven or diverted by unsolicited factors, such as a tool that keeps 
breaking, or a technology support person who keeps trying to do things 
that are not understood by the artist can be damaging to the process in 
hand. 

Another factor to be remembered is that Creative people are not afraid 
to choose pathways that are fraught with risk and full of pitfalls. In fact, 
one can argüe that such exploratory activities are essential to the devel- 
opment of a Creative work of art. Experimentation with concepts, mate- 
rials and tools may, in the first instance lead to failure but those failures 
are often fertile ground for leaming quickly how to move out of the con- 
ventional space of possibilities. This experimental approach to the crea- 
tion of a new work of art means that the artist will not be easily deflected 
from a chosen route and, if it involves a hard struggle, i.e. leaming a dif- 
fícult technique, then they will do so in Service of their goals. Creative 
people are not inclined to look for easy ways, or for rigid formulaic ways, 
to do things at the expense of achieving a Creative result. This avoidance 
of rigid methodologies, however, can sometimes lead the artist to intro¬ 
duce rigid, ineffícient formulaic approaches of their own for the well un¬ 
derstood portions of what they do in order not to disrupt the flow of 
their work on the development of the novel and, perhaps Creative, prod- 
uct. 

While leaming new skills or techniques is an important facilitator for 
Creative practice, the role of collaboration for digital artists is integral to 
that process. In many respects the technology is new and only incom- 
pletely understood by the artist. Some artists may want to take full con¬ 
trol of the reins of the technology because it is pivotal to the way they 
work. For others, it meets a temporary means to an end that can be met 
by a supportive collaborator. Typically technologists with little knowl- 
edge of art practice do not easily make good collaborators. The training 
and expertise of the technologist are oriented around providing the most 
economical and efficient solution to a problem. When an artist is in the 
process of experimentation with the development of extemal representa- 
tions to be tested and evaluated, the last thing that they want to be con- 
cemed with is the constraint of machine efficiency or with a premature 
solution to problems perceived by the technologist but not understood by 
the artist. Artists need collaborators who understand or are empathetic to 
their goals and their need to exercise control for themselves. Being on a 
voyage of exploration and discovery they want to fínd their own way. 
They are typically not interested in being shown a solution unless con- 
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vinced that the person they are working with understands what they want 
to accomplish. Working through and with the eyes and hands of the per- 
son who provides technical expertise does not work well for the core 
Creative activities although it might be acceptable for the more well-un- 
derstood ones. 

A Final Note 

As might be expected from the brief look at the literature on expertise 
here, it is often the case that the initial Creative process does not concén¬ 
trate upon the surface qualities of the work, such as the texture of the 
paint or the quality of sound from a particular instrument. A focus by 
artists on the underlying structure of art works shows clearly in the resi- 
dency reports of the interactions between the artist and technology sup- 
port person. It appears from the evidence so far that Computer use in art 
has an impact on the concern for underlying structure of the Creative 
product as distinct from its outward physical and virtual object realiza- 
tion. The most likely case is that the artist as expert is concemed with 
making an underlying structure explicit and the nature of the Computer 
becomes a way of facilitating that activity in ways that cannot be 
achieved without the Computer. Rather than start with surface considera- 
tions, the artist as expert will start with fundamental structuring consid- 
erations. This may represent a case where a significant opportunity for 
Computer augmentation using a variety of programs or even intelligent 
agents. By being able to use software to generate the concrete and visible 
realizations of various possibilities inherent in the structure decisions, the 
artist would be able to see within very short intervals of time the implica- 
tions of choices. In other words, a signifícant role for the Computer in the 
user interaction with individuáis engaged in Creative work would be to 
enable the artist to think and act in terms of underlying structures. After 
setting the Computer to do the work of developing altemative surface 
representations so that the artist can quickly see the instantiations and 
make choices at various deep structure points. 

References 

1. COSTART Project: http://www.Creative. lboro.ac.uk/costart 

2. Glaser, R., and Chi, M.T.H.: OverView. In M.T.H. Chi, R. Glaser, and M. J. 
Farr (Eds.), The Nature of Expertise. Erlbaum, Hillsdale, NJ (1988) 

3. Ericsson, K.A. (Ed.): The Road to Excellence: The Acquisition of Expert Per¬ 
formance in the Arts and Sciences, Sports and Games. Erlbaum, Mahwah, NJ 
(1996) 

4. Norman, D.A.: The Design of Everyday Things. New York: Doubleday (1988) 

5. Norman, D.A.: Things That Make Us Smart. Addison-Wesley, Reading, MA 
(1993) 



14 


Realizing Digital Artworks 


Colín Machín 


Artists who aspire to using digital techniques in their artworks often re- 
quire assistance from electronics and software engineers. The artist’s 
desire to produce an artwork that, in some way, portrays motion or even 
reacts to its environment requires controlling electronics [1]. The sim- 
plest solution is to provide the artwork with intelligence through the use 
of a Computer system. It is the job of the electronics and software engi¬ 
neers to collaborate in order to provide two elements that will provide 
this intelligence. First, and rather obviously, the electronics engineer 
must provide the computer-based hardware that will control the artwork 
and, if the artwork is to respond to its environment, the sensing elec¬ 
tronics also. It is a relatively straightforward task to design and build a 
controller based upon microprocessor technology. The techniques are 
well established and are indeed merely simple manifestations of the type 
of Solutions applied to industrial control applications. Typically a micro- 
controller would be used as the computing element. Once the hardware is 
available, the software engineer can provide the embedded software re- 
quired in order to control the artwork. 

Controlling the Artwork 

The software that is embedded into the controller for the piece simply 
manipulates outputs on the hardware, which are connected to real-world 
elements. A simple item of this kind could be a Light-Emitting Diode 
(LED). These components produce small individual points of light, which 
may be combined to produce pattems. In a typical piece, the LEDs could 
be illuminated in some kind of sequence in response to the passage of 
time and/or extemal stimuli. In the first and simpler of the two cases, 
the piece follows a fixed sequence whose timing is predefíned, much like a 
set of trafile lights at a busy junction. Even where sensors are involved, 
the response to the stimulus from a given sensor may be predefíned. This 
behaviour is also seen in trafile lights. When a vehicle on a minor road 
arrives at an intersection it triggers the traffic light controller to enter 
the sequence that allows it egress on to the main road. We could borrow 
terms from the world of industrial control systems to distinguish these 
two types of behaviour, although the terms are not used in their strict 
senses in this context. We could assign the term “open-loop” to those 
artworks that simply perform fixed sequences and “closed-loop” to those 
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that sense their environment and make some response based upon what is 
detected. 

It does not matter whether the artwork is open-loop or closed-loop, 
the decisión on how the artwork operates must remain the province of 
the artist. It is in realizing this that the software engineer suddenly under- 
stands that the job is not as simple as at fírst may have been apparent. 
We have already observed that the hardware is at the simple end of the 
spectrum of control Systems, but that is possibly where simplicity ends. 
It is a well-established fact that many clients making use of a Software 
Engineer will be unaware of what they really require at the stage at which 
the requirements are specifíed. This is often due to that fact that the 
client does not really understand what is possible within software in gen¬ 
eral. Software engineers will often say that “anything is possible”, al- 
though what they really mean is that “we can make the Computer do 
whatever you desire, but you must know what you desire before we can 
start”. When working with artists, it is here where the biggest challenges 
arise. They, quite rightly, have the Creative talent and should not be ex- 
pected to be familiar with the electronics and computing. 

Embodying the Artistas Ideas 

A simple approach to providing the software for a digital artwork would 
be to ask the artist to specify the sequence that is to be followed by the 
piece and to encode this directly within the software. Let us consider, for 
simplicity, an open-loop artwork and one that has a series of LEDs that 
can be lit independently to produce some effect or other. Early collabora- 
tion with Esther Rolinson at one of the COSTART project residency 
sessions concentrated on this kind of work [2]. Maybe the simplest 4 se¬ 
quence ’ that could be used is to illuminate a single random LED for a 
random, although within limits, time and to repeat this forever. This 
would have a particular level of appeal to a viewer experiencing the art¬ 
work, but that appeal may be limited, beyond the curiosity valué associ- 
ated with the viewer attempting to predict the next change. Such behav- 
iour would be easy to permanently embed within the software that Con¬ 
trols the artwork and indeed this approach would be completely justifíed. 

If we assume, though, that the artist wishes the artwork to portray 
some artistic merit, beyond its basic structure, we must look towards em¬ 
bodying the artist’s ideas with the LED sequence. The artist will sketch 
out the proposed sequence and pass it to the software engineer. It is the 
software engineer's job to encode the sequence into the software that is to 
control the artwork. The artist will doubtless be astounded by the ease 
with which the artwork follows the intended sequences, but will equally 
likely become bored with the repetitiveness of those very same se¬ 
quences. The artist will have to go back to the Software Engineer and ask 
that the sequences be amended or expanded. This process could repeat 



Realizing Digital Artworks 


147 


itself many time over before the artist is sufficiently satisfíed to allow the 
artwork to be seen in public or until the patience and resolve of the artist 
and software engineer finally expire. It is likely, then, that the artist will, 
at the end of this, still not be totally happy with the artwork and will be 
hankering after bigger and better things. Reluctance to bother the soft¬ 
ware engineer or exhaustion of the budget will then prevent enhance- 
ments from seeing the light of day. Further, experimentation with new 
ideas will be stifled by the same limitations. This scenario has a cióse 
parallel with that faced by businesses that took the step of utilizing Com¬ 
puter systems many years ago. They either employed their own pro- 
grammers or enlisted the help of software houses to write systems to 
support their business processes. They, too, had to specify the operation 
of the software beforehand and required changes to the software’s opera¬ 
tion had to be implemented by the same teams. Computerizing even the 
simplest of business processes required this sequence of events. 

Increasing Flexibility 

Nowadays, many of the less demanding business processes are imple¬ 
mented using spreadsheets or simple database systems. In this situation, 
the spreadsheet program has been written to allow the user to configure a 
spreadsheet to solve a particular business problem. When the user wishes 
to add an extra column of data, there is no need to consult the team who 
programmed the spreadsheet application. Instead, the user simply points 
and clicks and immediately the new column is added. Its functionality is 
then easy to define, perhaps with the insertion of a formula linking cells 
in other columns. This begs the question as to whether the creators of 
digital artworks should be required to behave as the clients of software 
houses did in the 1970s or should they now expect a more modem ap- 
proach? It is only by allowing flexibility that the Creative processes can 
be enabled. At odds with this approach is the fact that the microproces- 
sor technology that is typically at the heart of the artwork’s controller is 
not particularly amenable to supporting large point-and-click applica- 
tions of the spreadsheet genre. 

One method that can be used to provide the flexibility that the artist 
requires is to for the software engineer to provide a mechanism in the 
artwork's control software that will interpret sequences that have been 
specified by the artist. The software engineer in fact expends no effort 
on encoding sequences, but instead puts time into providing the mecha¬ 
nism. It has to be said that the time taken to achieve this is far in excess 
of the time that it would take to encode sequences directly, but the bene- 
fit to the artist is out of all proportion to the extra effort. Of added bene- 
fit is that the resulting system stands much more chance of being re¬ 
usable in a future project. 
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Let us retum to our simple example of the set of LEDs in order to il- 
lustrate the principie. Suppose that the artist wishes to illuminate a par¬ 
ticular set of LEDs for a given time and then illuminate another set for a 
different time? It is a simple affair to write a sequence something like 
that given below. 

TURN ON 6, 7, 8, 10, 12 
WAIT FOR 10 SECONOS 
TURN OFF ALL 
TURN ON 3, 4, 9, 14 

It should be obvious what this achieves, simultaneously tuming on 
LEDs 6, 7, 8, 10 and 12, then after ten seconds, extinguishing all of them 
and then tuming on LEDs 3, 4, 9 and 14 instead. What we see here, of 
course, is something very much akin to a program. In fact, given that 
each instruction causes exactly one thing to happen, it is in fact just like 
a program written for a microprocessor. It is not, though, in the micro- 
processor’s own language, but in some kind of application-specific lan- 
guage and the artwork controller’s software is simply executing an inter- 
preter for that language. By including statements that allow looping and 
both unconditional and conditional branching, we can easily build up a 
powerful set of instructions for commanding our artwork controller. We 
could command our set of LEDs to perform the sequence given above 20 
times before moving on to something else by the simple addition of two 
statements as shown below. 

REPEAT 20 TIMES 

TURN ON 6, 7, 8, 10, 12 

WAIT FOR 10 SECONDS 

TURN OFF ALL 

TURN ON 3, 4, 9, 14 

LOOP 

The REPEAT instruction tells the interpreter to repeat the instructions 
between it and the next LOOP instruction a given number (20 in this case) 
of times. Loops formed by this simple construct can easily be nested so 
that repeated blocks may themselves be repeated. In the skeleton below, 
indentation has been used to illustrate this nesting. 

REPEAT 20 TIMES 
REPEAT 10 TIMES 
<block A> 

LOOP 

REPEAT 5 TIMES 
<block B> 

LOOP 

LOOP 

Here we see the instructions that form cblock A> repeated ten times 
followed by those in cblock B> being repeated fíve times. That 
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sequence is then repeated a further 19 times before the sequence moves 
on. Conditional branches (GOTOs) can be used, for example, to alter the 
sequences according to the time of day or in response to the presence of 
extemal stimuli, thus allowing the building of complex sequences. 

The controller that is integrated into the artwork will not usually have 
a keyboard and screen present and so these sequences will have to be up- 
loaded to the controller from another Computer - a PC or a Macintosh. 
The sequences are presented in textual form to this host Computer where 
they are checked for syntactic accuracy and then translated into a form 
that is more economical than the textual form. This is then uploaded to 
the controller for storage and execution. In terms of the evolution of 
computing in the business environment, to which we referred earlier, the 
present situation is much like that at the time when SQL (Structured 
Query Language) was developed for manipulating databases. SQL is es- 
sentially an application-specifíc language that allows records to be stored 
in and retrieved from a database that has already been set up. Of course, 
SQL is a long way from the point-and-click nature of today’s applica- 
tions. 

Visualizing the Piece: A Simulator 

We will assume for the moment that the artist can master the idea of 
writing these sequences and examine what else the host Computer can do 
in order to assist the artist. Before the artwork controller is installed, it is 
diffícult for the artist to visualize the effect of the sequences that have 
been programmed. For that reason, it might be of great benefit to provide 
a simulator for the artwork. It is possible to produce an on-screen graphi- 
cal representation of the artwork in two dimensions and to show them 
with a further representation of the elements that are to be controlled, 
such as the LEDs in our example. The simulator can “run” the sequence 
and portray the results on the image. An extensión to this idea involves 
the artist in producing a three-dimensional representation of the artwork, 
in some preferred Computer-Aided Design (CAD) or other drawing pack- 
age, upon which the controlled elements can be projected. Whilst work- 
ing with Esther Rolinson on her project to incorpórate Priva-Lite panels 
into glass columns, a simulator was produced for this very purpose [3]. 
Figure 14.1 shows a screen view of the simulator. 
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Figure 14.1 Sculpture simulator 


The Priva-Lite panels are constructed as a sandwich of glass and a ma¬ 
terial that is clear until an electrical current is applied, at which point 
they become opaque. In this context they behave very much as shutters. 
What we see in the simulator is a two-dimensional representation of 
seven columns each with fíve panels of Priva-Lite, together with their 
projection on to the three-dimensional artist’s impression of the artwork 
in situ. The views represent the Priva-Lite panels as coloured areas of the 
screen and different colours are used to distinguish open and closed shut¬ 
ters. A sequence to opérate the artwork is shown in the window to the 
left and as the sequence runs, the changes in the Priva-Lite panels are 
reflected in the 2-D and 3-D views simultaneously. 

It has been suggested that technology has an impact on artists in three 
distinct areas, namely in thinking, in making and in Communications 
within the team. Furthermore, there is a likely impact on artists and 
technologists alike of aiding in the development of the technology: dis- 
cussed earlier in Chapter 2 of this book. The simulator clearly makes a 
contribution to the making phase, as it allows the artist to visualize the 
sequences that are to be used in the artwork. It could also be said to be 
making a contribution to the communication aspect as it allows the artist 
to understand the possibilities of the piece. However, this usefiil tool 
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could be used, in a different commission, to actually assist with the design 
and will clearly contribute to the thinking phase. The simulator in ques- 
tion is itself ‘programmable’ in terms of the numbers of columns, their 
spacing and the numbers and position of the panels. This simulator was 
designed with the particular artwork in mind, but it would not be difficult 
to imagine a situation where the artwork’s design (the Creative bit) and 
operation (the technical bit) are integrated into one package. 

The Next Step 

We have been assuming that the artist is comfortable with sequence pro- 
gramming, but what if it is deemed to be too complex? What is needed 
here is a point-and-click interface to the programming of sequences. 
Some of what is necessary to achieve this step is difficult, though, espe- 
cially if we are looking for integration with the design process. We would 
fírst need to intégrate a user interface that can capture the artist's Crea¬ 
tive processes and enable the identifícation of the elements to be con- 
trolled, be they LEDs, Priva-Lite panels or whatever else. We would then 
need to have the software be able to visualize those elements on the 
screen. 

All of this is conceptually achievable and is indeed only a relatively 
small step from the existing simulator. It remains only to enable the 
specifícation of different kinds of controlled elements. There is a parallel 
here in the simulation of electronic circuits. Standards exist for the speci- 
fícation of the behaviour of components and models of each component 
are processed in a manner defined by a circuit. 

The technology to achieve this goal exists in other related spheres. 
Perhaps the most difficult aspect of this step is the manner in which the 
required behaviour of the artwork is to be captured. We need to be able to 
capture the artwork’s static conditions along with temporal information 
defining the timing of the piece. Clearly the system could enter into a 
dialogue with the artist, but this would serve only to restrict the flow of 
the Creative juices. 

It will be necessary to work with artists in order to determine what 
they desire in such a product and to attempt to identify new ways of cap- 
turing the information that is required. Active drawing surfaces have been 
aiding artists for some time, although there is debate about their effec- 
tiveness and whether or not the technology actually inhibits the Creative 
process [4]. More work will be required to determine the manner in which 
various technologies might be integrated in order to be able to capture the 
Creative aspects of a digital artwork. 
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Being Supportive 

André Schappo 


My involvement in the Creativity and Cognition Research Studios 
(C&CRS) artists-in-residence programme started a long time before the 
actual arrival of the artists for their period on site. At that time, I had a 
dual role in the University of Loughborough. In the academic department 
of Computer Science, I had been involved in various research projects 
over the years and had gone on to join the support Services for the de- 
partmental Computer systems. Later on, I also took on a campus-wide 
responsibility for Apple Macintosh systems support, this time in the 
Computing Services department. This enabled me to extend an already 
strong network of contacts throughout the university. This proved to be 
very important when I joined the COSTART project in 1998 as a tech- 
nology coordinator [1]. 

There were several stages to the preparation of the technology at 
C&CRS before íull-scale residencies could be run. Our objective was to 
create a fully integrated system of facilities comprising equipment, de- 
vices, software and networks into which additional technology could be 
added as required. Although considerable effort was spent in identifying 
the right kinds of technological facilities in advance, this was never going 
to be sufficient to enable us to predict everything that would be needed. It 
could also not prepare for the unexpected failures in those things we 
thought had been addressed. 

The University departmental support staff played an important role in 
helping set up the new equipment and this was achieved in a very short 
space of time. Delays brought about by the tendering process and the 
delivery of equipment added to the problems of ensuring that everything 
was installed and tested by the beginning of July 1999 when the CO¬ 
START residencies were due to start. In the event, a number of devices 
were not fully integrated in a manner that satisfied our high usability 
goals: for example, initially, there was no easy to use method for artists 
to transfer files from the Apple Macs to the Silicon Graphics Origin 
Computer. This meant that archiving files and freeing up space on the 
shared computers in the Studios was a time consuming business that not 
all artists could manage on their own. Time to achieve everything to our 
complete satisfaction was short. Having set up the basic infrastructure 
there was still more to be done to address the specific needs of the artists. 

In order to ensure that the right facilities were in place before the art¬ 
ists commenced work, we held a workshop to meet the prospective resi- 
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dents. This was when we got down to details about their needs and expec- 
tations. Because for some, there was uncertainty about what would be 
appropriate, this was very much a case of anticipating their requirements. 
The artists did supply a broad-brush description of the kind of things they 
wanted to do and we had to transíate that into “What would we actually 
need?”. 

Throughout all stages of the establishment of the Studios, for me per- 
sonally, there was a lot of time spent exploring technologies, evaluating 
technologies, making purchases and setting up equipment and software 
and chasing new developments as they appeared. This involved liaison 
with other project members and my network of contacts in the univer- 
sity. The first liaison was mainly with artists, Mike Quantrill and Dave 
Everitt both of whom were accessible locally and who had had some ear- 
lier involvement via Gallery of the Future events. My role was to offer 
technical advice and trouble shooting and be available for general brain 
storming sessions. There was also a period of leaming for me before the 
residency period. I intended to become familiar with relevant technolo¬ 
gies and software packages. Time did not permit me to become as famil¬ 
iar as I had hoped. I anticipated that I would not have all the relevant 
skills necessary for the actual period. 

The Residencies 

The residencies were very challenging and interesting. It was made more 
challenging by the fact that during that week I still had my departmental 
and campus wide duties to attend to. There were, in effect two distinct 
roles within the research project: one of general technical coordinator 
and the other of technology supporter for a specific residency. 

My main involvement as a technology support person was with the 
artist Sarah Tiemey. One aspect of Sarah’s work was the requirement to 
capture and edit video. This involved taking sequences of movements of 
a model. I knew that given the limited amount of time available I would 
not have time to leam how to do it professionally myself. This is where I 
made use of the network of people I have come to know at Loughbor- 
ough University over the years. I contacted Paul Wormald in the Design 
and Technology department to see if he could help. He did more than 
help. He actually setup the lighting and captured all the necessary video. 
In the process I did also leam something. 

More generally I consider that the residency went very well. There was 
a good atmosphere and everyone, both artists and support staff, got on 
very well together. Or to put it another way it was, “Totally cool”. 
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Experiences from the Case Study 

To give an idea of the events and the experiences as they happened, 
some extracts from the residency I supported are included. The labels A, 
T and O stand for Artist, Technologist and Observer respectively. The 
direct quotations come from any one of those people and are included 
within borders. The other text was written by the researchers who col- 
lated and analyzed the data. 



Figure 15.1 Making a Video 


Figure 15.1 shows the artist, Sarah Tiemey assisted by Paul Wormald, 
filming source material for a video work. The material took the form of 
a spoken narrative delivered by the actor Sarah Moffat. Cióse up shots of 
Sarah’s mouth and eyes were taken. Later the source material was down- 
loaded to an Apple Macintosh G3, and edited into a video work: see Fig¬ 
ure 15.2 below. 
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Case Study: The Artist Sarah Tierney 

Sarah Tiemey’s explorations of the effects of breaking up images are an intrinsic 
part of the underlying concept and exploration of her own life. She described the 
artistic process in terms of the relationship between the artistic ideas stored men- 
tally and the extemalization of those ideas through production. The integration of 
“thinking” and “doing” are particularly important to her. In respect of guiding 
ideas, there are two interests: one is the combining of text and visual image and 
the other is that of time. The importance of time within her art had increased as 
the technology opened up all kinds of new opportunities within this element of 
her work. 


The thing I think about structuring is the time concept. So time is distorted, it ’s 
exaggerated and speeded up. That is connected to my interest in how long you 
can capture a viewer. Artist interviewed July 1999 

The original proposal submitted for discussion was a project to develop a 
fílm/installation piece. The project was too large for a week’s residency but in 
that time, the aim was to explore how to make a short film using video technol¬ 
ogy. The artist felt confident about her knowledge of Apple Mac computers and 
the editing application Adobe Premier and her capacity to grasp new applications 
provided there was someone to assist. Her expectation at the outset was that she 
would need to spend time exploring the software and leaming as she worked. 
This expectation was dependent upon having adequate and appropriate expertise 
on cali. Whilst she did not feel that she had achieved very much in terms of the 
production of the video itself, she did feel that substantial progress had been 
made in terms of developing the concept behind the piece. As she said: 

In my head I have moved on a lot but out there , physically, it has not moved on 
a lot. But as the week has gone on and as I started formalizing more...I can see 
the endpiece I have visualized...Artist interviewed, July 1999 

The relationship between the thinking about the guiding concept and the actual 
visualization of an image seems to be an important element of this artist’s prac- 
tice. The total concept must be realized in response to the developing physical 
and virtual realization. 

A year later, the following feedback was received from the artist commenting on 
her case report: 

I am now in London and have been travelling quite a bit in America. I have 
made some good contacts with galleries and artists in New Orleans and I plan 
to exhibit there in 2001. The work will be photographic/digital images rather 
than video/film. I have evolved the work I did at Loughborough and I am using 
text. E-mail from Artist July 2000 

The artist’s goal of leaming new skills during her exploration of new ideas was 
difficult to achieve. Problems were faced because of the lack of expertise in one 
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critical software application. The time and effort spent on leaming how to use the 
software from scratch required frequent referral to manuals. The situation was 
hindered by the difficulties experienced by the artist in adapting her knowledge 
from one video editing application to another which she found less transparent 
and more cumbersome to use. There was also much to be leamt about the use of 
the digital video camera but with the assistance of an experienced user, this part 
of the process was more successful and was one of the main achievements of the 
week. 

Communication and Collaboration 

The artist considered that communication with others, particularly fellow artists, 
was a fundamental part of the process of creating art. She reflected on her experi- 
ence during the week and referred particularly to the issue of effective communi¬ 
cation between artist and support person. She draws interesting parallels between 
the media and processes utilized, the preferred working environment and the abil- 
ity to communicate your ideas with fellow artists and technical support. 

It’s a weird experience being observed/monitored as I work. I have always 
worked in an isolated way. This is especially true throughout my degree at uni- 
versity — the nature of photography and darkrooms reinforces a very individual 
work ethic...When I say it’s a weird experience, it is not unpleasant or any- 
thing... I enjoy the interaction of other artists and designers. You need to be a 
good communicator verbally as well as visually though, to achieve a mutual un- 
derstanding of the work-process-thought-idea-progressing. A ’s diary 

Whilst there are some relationships that are successful immediately, with others, 
time is needed to gain confidence in that person. The artist found it easier to es- 
tablish an instant rapport with one assistant over the other and this is certainly 
evident when listening to recordings taken during the early part of the week in 
terms of the nature and tone of conversations. However, she did manage to estab- 
lish a good working relationship with the main contact person by the end of the 
week and valued the calming effect of his personality in the face of technical 
problems. This highlights the importance that many artists have attributed dur¬ 
ing their residencies to establishing longer-term relationships with technical as- 
sistants. This need for familiarity is evident even at the most basic level such as 
developing a common language (particularly when discussing technical issues) 
that both parties can understand and work with. 

In terms of fundamental knowledge of the hardware and software, the support 
team was profícient: 

P is defmitely the star today. His knowledge of video is extensive. It would take 
me weeks to learn that much about video cameras. Need: more lighting and im- 
proved audio capture. Found the AGK omni-directional mike. Certainly seems 
to improve audio capture but Wednesday will tell. T’s diary, July 1999 

The artist commented on the skills of the team during an interview on the last 
day of her residency: 
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O. What do you thinkyou got from them? Was it useful, interesting? 

A. P's knowledge of video camera and his interest and T is so unflustered - a 
calming effect t- re horrible things with Edit DV. 

O. So generally you felt they had skills you found useful and you learnt things? 

A. Yes I learnt things...the video camera. Not around the Computer - I am quite 
used to a Mac, except I am beginning to learn something about this new soft¬ 
ware package. 

O. What about things that were not there in terms of support, access to people, 
skills? 

A. It would have been brilliant if there had been someone on board who knew 
the software Edit DV. I think that would have speeded up the process because I 
have my head in the manual all the time. I learn best with someone there to give 
me a quick demonstration. I work better talking to someone. Artist July 1999 

The preference is for access to a person who can filter the information needed ac- 
cording to the task needs as they arise. Does this imply the artist does not work 
in an anticipatory manner but in a reactive mode? What are the implications of 
this for advance planning for a support environment and for training? 

The problems that were encountered in using Edit DV slowed down progress 
considerably throughout the week. A problem of an incompatibility between 
QuickTime Versión 4 and Edit DV was identified and caused delays until later in 
the week when the artist found that the next versión of Edit DV was available 
and this solved the incompatibility problem. She had been left to get on alone 
while support staff were otherwise engaged and during that time browsed the 
website of Digital Oregon in order to fínd a solution. The updated QuickTime 4 
compatible application was available immediately and without further cost. 

The artist was conscious of her personal computing limits and the impact that it 
had on her working practice. However, the migration to higher end technology 
appeared to have marginal benefíts in a number of respects. This is particularly 
so in respect of how she envisaged her final work being displayed. The choice of 
video projection versus onscreen computer-based delivery would afford signifi- 
cant differences in the quality of the image she was striving for. 

Use of the Internet 

The Internet proved to be a valuable tool, not only assisting the team to identify 
suitable software, but also in seeking Solutions to specifíc technical problems. 

Looking at obtaining a DV-IN enabled DV camera. Quadrant video will hire 
one for £100 + Vat per day. Just found on the Web a DV-IN widget that will 
enable DV-IN on Canon Cameras. Widget for MVI due end July @ £99-00 + 
Vat. T’s diary 
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Thursday late afternoon-continued working with DV Edit. Explored Web site to 
find answers. At least the upgrade is now available so T downloaded it. A ’s 
diary 

Although exposure to high-end technology during the week of the residency had 
enabled the artist to develop her work much further than had previously been 
possible, in terms of the ideas behind the work and production techniques, this 
would not be realistically sustainable beyond the week. This had created an in- 
teresting situation whereby she made considerable mental leaps forward but the 
results of which would be almost impossible to realize without the support of 
C&CRS or similar facility. 

End of Case Study Report Extract 



Figure 15.2: Video editing in progress 


Lessons for the Future 

From the COSTART experiences, there were a number of lessons leamed. 
For me, the most significant ones are: 

1. There is a need for a very wide range of skills and talents in order 
to support artists. A university is an ideal environment for artists 



160 


Explorations in Art and Technology 


because of the skills available. Having a network of people with 
relevant skills is very important. 

2. Because of my other commitments I only worked part time with 
the artists. Supporting artists is very demanding on time no matter 
what their level of experience or knowledge. It would have been 
much better if I had been fiill time on the residencies. 

3. Most of my everyday work is on the Computer systems side. 
Therefore my knowledge of the various packages that the artists 
used was minimal. I probably needed more time before the Residen¬ 
cies to become more familiar with the packages. 

4. Having experienced one residency I am now better equipped to han- 
dle a future residency. 

The COSTART residencies required considerable preparation in order to 
make sure that each artist had a realistic opportunity to achieve their 
goals. They were also intended to be a method of leaming about what is 
needed to make art and technology collaborations successful and, in that 
respect, they served the purpose well. 

Reference 
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Working with Artísts 

Manumaya Uniyal 


This chapter discusses the artist and Computer technology from the per- 
spective of a support person. A support person is comparable to a mid- 
dleman who is, on the one hand trying to understand the ideas of an artist 
and, on the other, translating them into technical terminology so that 
the artist’s requirements can be realized. 

Working with the Technology 

What a Creative person wants to achieve at times does stretch the limit 
of available technology but it is highly important to understand the con- 
straints of that technology. The idea is to try to push the limit but ever 
so gently, otherwise the bubble breaks. As much as one should recognize 
the creativity of an artist, the artist also needs to understand the con- 
straints of a given technical environment. Often it is not just a question 
of knowing how much memory and machine speed is right for the pro- 
ject. Having partial knowledge can be a worse problem. I have encoun- 
tered many cases in three-dimensional animation where people have 
made computationally heavy models without realizing that with half as 
many image vértices, after rendering, the difference between the two 
models would be negligible. 

Everyone wants a bright crisp image every time they look at it. What 
they should ask is why do they need a high resolution? I have seen cases 
where an image was scanned at 2000 dpi (dots per inch) fílling up the 
entire hard drive and reducing the system speed only to display the image 
at 1000 dpi and be printed at 600 dpi. In some cases, this might be justi- 
fied but in most it is overkill. By not understanding the basics, too much 
investment in technology and time is made in order to create something 
that could be achieved by committing far fewer computational resources. 

Every time I get a new piece of kit my father always tells me, “read 
the manual before you do anything”. At times, the excitement takes over 
and we bypass that all-too-crucial stage. My father, on the other hand, 
has this amazing patience to go through any book, but then he is a jour- 
nalist and reading comes naturally to him. The trick is to read the manual 
thoroughly just as you would go for a driving test before driving. Most of 
the people I have worked with tell me where they keep their manual and 
want me to read it for them. Their way of reading a manual is from the 
back, they read the Índex to work out the problem and end up getting 
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more confused. In my Opinión, that’s the wrong end of the fishing rod. 
This way you will get yourself hurt and lose the físh. Leaming to read the 
manual, understanding and spending time on it will give us all a long 
length of working enjoyment. It is important to understand the software 
and its functionality otherwise you will miss out those key points. 

Today’s Creative person cannot afford to say, “I am an artist not a 
Computer person so I will not leam this”. It is of great importance to 
look at the past. A number of great painters spent time leaming about 
human anatomy and they never said, “I am not anatomist”. Leonardo da 
Vinci looked at both the art and technology and how they can positively 
affect each other. Whatever is tool of the day, it is good to have more 
than superficial knowledge of the tool and it is not just the responsibility 
of the artist but also the schools who should teach young artists about 
computing. 

Working with the Artist 

If a technical support person is faced with a situation posed by an artist 
that entails work beyond the scope of his expertise, that person should 
admit the limits of his knowledge, as difficult as that might be. By saying 
“it cannot be done”, this leads to the spread of wrong information and 
that, in tum, leads to the artist doing things in a misguided way. Before 
saying no, it is better to find out if it is not possible or could be done by 
someone else. Recently, I worked with an artist who had to change her 
whole project because of totally wrong information given to her by the 
technical staff. 

I have had my own sleepless nights but I have leamt by working with 
artists that the best strategy is to hear them out. Being dismissive and 
measuring an idea in terms of physical effort needed to do that job is 
nothing short of insulting to the idea of the artist, however far-fetched 
the idea might seem to be. Talking (and more so, listening) also allows 
one to get to know the person you are working with, which, in the long 
temí, helps more than one can imagine. It is not appropriate to have a 
technician who does not understand the nature of the job. The difference 
is how one defines oneself within that relationship. Is one an outsider, a 
mere technician with the job of fixing loose cables, or is one someone 
who is sharing and understanding the idea from the inside? It is more like 
acting like as an adviser than a technician, in fact you have to be a in- 
termediary for both Computer and the user. Eventually the support per- 
son becomes an integral layer between the Computer and the artist. A 
Computer is programmed to react and henee, it is a reactive device unlike 
humans who are interactive and proactive. Intelligence is not just being 
able to leam from a set of mies but being able to leam from a System 
where there are no mies. Most people almost bring these dead machines 
to life by being fmstrated or angry with them. 
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The Residencies 

The COSTART project allowed me to actively particípate in the proc- 
esses of creating artworks. The project entailed collaborating with two 
different artists by sharing my skills with them. The common feature 
between the artists and their artworks was the use of computers. Comput- 
ers, although not central to every idea, were important in facilitating the 
main concept. 

My own background in Computer animation, as well as economics, in- 
fluenced how I looked at the methods of creating artworks using comput¬ 
ers. In any given work, I prefer to make things simple, often starting 
from the lowest common denominator. Simplicity is important to me for 
two main reasons: 

• When two people start work for the first time, simple ideas are 
easy to communicate and help build up a rapport rather than com- 
plex ideas. 

• It is easy to develop a simple idea into a complex one. 

The two artists I worked with had had previous experience of using 
computers, one having taught Web design as well as having worked as an 
artist. One of the artists, seemed to be excited by the idea of leaming 
about 3D software whereas the other artist felt that mastering the com- 
plexities of a graphics software took her away from the actual work - the 
animation film that she wanted to create. It must be said that both artists 
were keen to leam about software. 

Artist One 

The first artist I worked with, Beverley Hood, showed an inclination to- 
wards computers and the different software that were to be used in the 
project. She had earlier found three-dimensional software useful. The 
COSTART project gave her a chance of exploring this area further. The 
collaboration started with a lot of talking. We decided to explore the idea 
on paper before getting on the Computer. 

• the artist developed a rough storyboard 

• the storyboard was used to examine both 

• the technical issues 

• the art issues 

It also allowed us to be critical about the idea without affecting the actual 
artwork, since it had not yet been developed. 



164 


Explorations in Art and Technology 


Early in the project, it had been established that certain cuts would 
have to be made when it carne to the visual quality of the textures and 
model detail. This was mainly due to the short length of the project. 
Early discussion helped iron out a number of issues such as modelling, 
motion of the object etc. All through the project there was a constant 
flow of ideas. 

Some of these idea were not as meaningful as others but as Edward De 
Bono puts it: 

The first idea that comes to mind may not be so interesting but the second 

and third that flow from it can be very interesting. [ 1 ] 

The artist picked up the basics of Computer modelling and animation 
very quickly. She meticulously took notes, at times asking the same ques- 
tion over and over again until she understood a given concept. Her re- 
peatedly asking the same question helped me modify my process of men- 
tally developing an answer. It made me realize that I had to simplify my 
answers without losing the meaning. I leamed that the best approach was 
to give out specifíc information within a very generic overall structure. 

At fírst, I was giving information loaded with jargon and shortcuts. I 
was answering two different questions without trying to make a link be- 
tween them. Soon I leamt that wherever possible, it was important to 
think of a correlation between any two given answers, for example, the 
relationship between heavily detailed models, rendering time, final model 
quality and economics of the whole process. A lot of the work done with 
Beverley Hood was hands on. At times she would ask something and I had 
to take over the Computer and do it myself. This was mainly because it 
was not judged possible to explain the entire background under the given 
constraints of time. 

Early on in the project I suggested drawing a timeline so we could see 
our daily progress. The timeline process was a very pragmatic approach 
compared to the way artists like to think about artwork creation - that 
is, something that flows without any limits of time and even an unfin- 
ished work of art is acceptable. Without getting into a debate about dif¬ 
ferent working styles, my reasons for the timeline system were: 

• to see our daily progress mainly in terms of computing skills leamt 

• to be able to generate something, that could be taken away after 
the week. 

The artist could then further explore the Computer and her artwork 
however she pleased and she agreed to the timeline approach. The time¬ 
line approach required direct intervention by me when she had a problem. 
Perhaps, at times, she felt that either I was doing things quickly or not 
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explaining them appropriately. Such issues were always in the back of my 
mind but the time constraints forced me to overlook such issues. 

The outcomes of the project were: 

• a completed piece of artwork (perhaps we can cali it a draft art- 
work) 

• the artist’s feeling that computers and software can be a useful tool 
for creating art 

• an increase in the artist’s understanding of three dimensional soft¬ 
ware. 


I feel that at times that I was pushy but practical. However, as a col- 
laborating partner, I had to play my role as I felt it right. In the end, it 
was satisfying to hear that the artist felt that she had gained something 
positive out of the week-long exercise. 



Figure 16.1 COSTART project discussion 


Artist Two 

The second artist I worked with, Joan Ashworth, was an animator. She 
had come with an open mind to see if computers could help enhance her 
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existing ideas. The basic concept was a short animation involving a mer- 
maid as the lead character, set in seaside landscape with a lighthouse. Her 
experience with computers was similar to the first artist. The style of 
collaborating with Joan Ashworth was based on the pattem developed 
when working with Beverley Hood. However, although keen on using 
computers, she felt that the software applications restricted her at times. 
Later in the project I noticed that my timeline approach burdened her. 
Perhaps that system made her feel claustrophobic when it carne to 
thinking and testing out her ideas. Although I set targets, I failed to make 
it clear that they were primarily there to help us manage the project. 
Since she works on numerous commercial projects and is well aware of 
deadlines, perhaps she felt the timeline approach a bit too rigid in this 
situation. She preferred to use the opportunity of the COSTART resi- 
dency as a feasibility study in using computers to accomplish a task that 
was otherwise done in a traditional manner. I feel I should have modifíed 
my approach and not necessarily apply the same system that worked well 
in case of the first artist. From a perspective of sharing ideas, a number 
of things might have been left unattended, for example, some of the 
technical queries. This is evident from the test animations that were de¬ 
veloped during the course of the project. I felt at the time that that a 
longer project would have helped us to communicate our ideas better and 
allowed me to share my role in the project better. In the event, we had an 
opportunity to follow up this work and were able to build upon our 
knowledge of the project. The final work tumed out to be very successfiil. 

Conclusión 

The COSTART project gave me a chance to interact with the artists in a 
manner that would not have been possible otherwise. It was interesting to 
support an artist from the inside by getting involved with artwork and the 
artist. The project also showed that people with two different skill sets 
can combine their strengths and create an interesting piece of work. It is 
important, though, to realize that in a project like this the main job is of 
the artist and the technically skilled partner should stay in the back- 
ground. At times, I found that it was difficult to adhere to a particular 
role i.e. ‘artist’, ‘support person’, whilst doing jobs that demanded some- 
thing from all the areas. Perhaps more time spent talking before the 
actual process would have helped. We might leam from Edward De Bono 
when he says, “The fact that computers can handle complexity does not mean that 
we do not need to design for simplicity” [1]. 
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Creating Graspable Water in 
Three-Dimensional Space 


Joan Ashworth 


By building characters and being inside them in a variety of invented 
situations I am attempting to visualize a sense of being and physicality 
for other people’s eyes. In the Stone Mermaid project, I aim to express 
some of the feelings I have for the texture of stone in and out of water. 
The main aim of the work I have done at the Creativity and Cognition 
Research Studios (C&CRS) is to develop the water element of this project 
which must appear to have the ‘graspability’ of cloth as well as the 
movement, translucence and flow of water. I have written a narrative 
called How Mermaids Breathe which explores the fertility of stone 
women who live in the sea and control the waters movement from its 
edges. The design of the project was inspired by the chalk stones of 
Birling Gap beach, the sculpture of Henry Moore and Cycladic Art. 

In my practice, I am attempting to communicate ideas through narra¬ 
tive in a three-dimensional environment. I mean to express character, 
feelings and emotions through moving figures and trying to inhabit their 
bodies to enable them to perform: expressing feelings through movement 
just as the human body does. I create this movement using the stop-frame 
technique of animation. I approach animation as a “method” animator, 
as I need to rehearse a movement myself before moving a puppet or 
model. Not that the movement needs to be hyper-realistic, but something 
of the movement needs to be recognizable by an audience. The move¬ 
ment needs to create resonances that communicate a particular feeling 
that can be read by the audience. Additionally, I prefer a cinematic ap¬ 
proach to film making rather than a theatrical approach. By this I mean 
that I want the audience to believe that the characters on the screen are 
actually involved in, and reacting, to the shown actions. They are not 
actors in a play who are re-enacting something that has already happened 
in the past. I also use focus and depth of field in my work to enhance and 
reinforce the emotional focus of a sequence. Textures, lighting and sound 
are all critical in the construction of my images. 

I discovered digital methods of production through making commer- 
cials, title sequences, and short graphic clips for broadcast televisión. 
After seven years of making thirty-second pieces I became frustrated 
with the short production and screen times involved. Just as an idea would 
become interesting, the project would need to be shot, delivered and on 
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air. I then took over the running of the animation course at the Royal 
College of Art, London to help me focus on developing longer projects 
and to spark off ideas with other artists. However, because the running of 
the Course is very demanding, progress of my own work has been slow 
and not much sparking has occurred. In that context the opportunity to 
have time and support through my contact with C&CRS has been invalu- 
able and given my film project the space it deserves. 

Influences 

The work of the choreographer Pina Bausch is very appealing to me 
because it takes an everyday movement and by repetition makes the 
mundane a celebration. According to Sánchez Colberg, 

Bausch has always been fascinated by a variety of behaviour and has developed 

a unique vocabulary of movement from it. Her pieces have always been geared 

to making her audience see what is either taken for granted or ignored [1]. 

The visceral and extreme movements of the dancers in Bausch’s chore- 
ography is meaty and vigorous showing the characters’ determination and 
belief in their own world. This claiming of space through movement is an 
element I will explore further. For additional inspiration I have looked 
closely at natural history footage of underwater worlds. I have a hunger 
for creating three-dimensional spaces and atmospheres through move¬ 
ment and sound. For my film, The Web [2], much inspiration carne from 
the interiors of buildings and the narrative in Peake’s Titus Groan [3, 4] 
gave me a thread to connect these interiors. 

My current project has had a long gestation period beginning with 
cloth and binding. This was a development from a sequence in The Web 
in which a character binds his knees with cloth to stop them clicking. 
These sources I combined with story of The Little Mermaid, wanting to 
show that when the mermaid swapped her tail for legs every step she 
took would be like walking on sharp needles, as if her new legs were foot- 
bound. I explored these ideas for some time, but the narrative became too 
complicated. Eventually I stripped the story down to a mermaid in search 
of semen to fertilize her eggs. I liked the idea of her not being prepared 
to change into human form to procréate. Because of this reluctance to 
transform, she risks her race dying out. She has to consider the compro- 
mises and sacrifices of breeders. 

The look and style of my mermaid characters evolved into ancient, 
long-lived creatures and eventually stones. Their texture and shape were 
inspired by the chalk stones on Birling Gap Beach, Sussex, which have 
some of the qualities of the work of Henry Moore. This, in tum, led to 
Cycladic Art [5] and the Bronze Age fertility idols discovered in exca- 
vated graves. Some of these figures are thought to have been carved by 
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women and look as if they have been frequently carried around in pockets 
as they are wom smooth in parts. This smoothness and their association 
with fertility fits very well with my narrad ve. Also, the digital process I 
am using involves modelling a figure in plasticine and then scanning it 
three dimensionally. The process of scanning and smoothing the infor- 
mation softens the detail of the original sculpting and so mimics the work 
of seawater wearing away a pebble or the many touches of a Cycladic 
figure by ancient Greek hands. 

Residencies 

During the time I have been visiting C&CRS, I have chosen to focus on 
developing the look of the water for my Stone Mermaid project. I was 
not convinced that computers could give me the look I wanted which in 
my head was a mixture of cloth, ink and moiré pattems. This mixture 
needed to move and behave like water, but also, for narrative purposes, be 
graspable like the edges of a tablecloth. At this point I was still at the 
chalk stones stage of my character design and I wanted to put together a 
sequence of an animated figure moving through an inky cloth-like vol- 
ume of water. I wanted to see the surface of the water and under the water 
to assess the combination of textures and their effect on the moving 
stone figure. It was also important for me to find out if I could work with 
the texture of the material being removed firom my hands by being com- 
posited within the Computer. My previous work had involved building and 
animating with real materials which, through touch, suggested how they 
should move. I relied on this contact for knowing how to perform. How- 
ever, I knew that I had little choice as the water I had in my head could 
not be created organically. 

Digital technology has enabled me to work in a more contained and 
less physical way. The square footage of studio space required is less. It 
makes me feel restricted in some ways and my hands and body get bored 
with doing small movements. They need bigger gestures with more physi¬ 
cal effort required to feel satisfied. By retaining the need to sculpt the 
stone mermaids in clay and then sean them in three-dimensions, I am 
able to combine the physical and the contained ways of working. As I 
progress, I want to refine my methods of working and find more ways of 
combining the digital with the pleasures of the tactile and physical. 

I visited the Studios at Loughborough several times for short periods - 
the longest being five days. The supportive atmosphere and practical 
arrangements are very productive for me. It is stimulating to be able to 
talk through some of the work both technically and creatively and be 
more reflective about the processes involved. Ironically, it is what I pro- 
vide for my students but it is very hard to get that support and feedback 
once you cease to be a student. On my first visit, I worked closely with 
my technical support person and relied heavily on his skills as I was un- 
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familiar with the software identifíed as being the most appropriate. This 
was quite frustrating at times as it was difficult to build an understanding 
quickly enough and hard to work through someone else’s eyes and hands 
in a collaborative way. In spite of the frustrations, the first residency was 
immensely fulfilling and enjoyable. During subsequent visits I worked with 
a different support person and attempted to work more independently by 
choosing to use software which was much easier to leam or that I was 
already familiar with. 

The residency helped me to develop my current project and formalize 
my time allocation to it. Each visit offered an opportunity to discuss 
ideas behind the project that I found very useful. I accepted that I was too 
keen to keep deeper ideas hidden. It is easier for me to discuss the techni- 
cal aspects of a project than to discuss the deeper meanings. Too much 
discussion feels too probing especially in the early stages of a project 
when the idea is raw and embryonic. By excavating some of these layers 
through reflection I was able to progress the project. 

Having achieved some promising clips of graspable water I am con- 
tinuing to develop the stone mermaid project. It has reassured me that 
working digitally is appropriate for this project. I have been leaming 3D 
software to give me insights into some of the restrictions within the 
software as well as the freedom to experiment. I have been preparing 
myself for animating the characters I have invented by imagining their 
motivations. I swim to imagine their movements in water and view wild- 
life films to examine how difficult it is for water mammals to move on 
land. 

The next stage is to raise fínance for the production costs. When fi- 
nance is found, I will put a small team together to make the film as it will 
require more skills than I have. I will continué to visit C&CRS to work 
with the support of the staff there as I refíne and develop the water ani- 
mation. The next challenge is to create a storm as my experiments so far 
have been with a relatively calm volume of water. 

Art Practice with Digital Technologies 

Digital technology has encouraged more and more people to work with 
moving images and particularly animation. The accessibility and ease of 
use has brought a breadth and freshness to moving image with many 
painters, sculptors and photographers creating time-based pieces for ex- 
hibition in galleries and public spaces. This is a challenge to more passive 
viewing spaces such as cinemas and family living rooms. The film indus- 
try is in a turmoil of excitement and despair as the changes in technology 
ravage through traditional film and video production and role defínition. 
For a while, expert skills seemed redundant as new tools enabled one per- 
son to do everything. Gradually, the roles are separating out again, as new 
experts are required to push the limits of the technology. New technol- 
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ogy has influenced the content of films with narratives being selected for 
their ability to show off some of the latest tricks and skills of the film- 
makers, for example, The Matrix and Toy Story. Is this stage coming to 
an end? 

The role of an animator has changed and broadened over the last ten 
years as live-action work, feature films and commercials, rely more on 
frame-by-frame digital manipulation of images. As the tools have become 
more sophisticated, more time and budget is spent on them. Most artists 
fínd that many of these post-production tools are out of their price range 
but by viewing films they are influenced and given a hunger for sophisti¬ 
cated image manipulation. Many artists become hooked into advertising 
and promotional films in a symbiotic relationship which gives the adver- 
tisers a fresh look to their product and the artist access to the latest high- 
end equipment. I found it unfortunate that many of the experiments and 
artistic achievements produced for advertising are quickly archived and 
forgotten as the next job comes barrelling through. It is important for 
these production and post-production companies to take time to reflect 
on their strengths and areas of genuine innovation. It is also important 
for artists to develop continuing relationships with talented operators of 
these tools, to keep getting the best from the equipment and the people. 

Burning Issues 

There is a kind of slipperiness and insecurity about digital technology 
which film and film-cameras do not have. The tools for filmmaking are 
mechanical and reassuringly cool to the touch. Changes in design of film 
tools are slow which creates a feeling of stability, confidence and exper- 
tise in their users. Digital tools tend to be plástic boxes with their func- 
tion more removed from their shape. The tools are found under buttons 
and moved around with fingertips rather than the whole body. This inevi- 
tably has an impact on how an artist’s work progresses as different 
thoughts are triggered by different physical situations. 

As an artist it is important to question whether you are putting your 
energy into the idea and expressing it as simply and directly as possible. It 
is a big investment of time to leam how to use any new tools, and digital 
tools can change or develop quite rapidly. Digital advisors with artistic 
sensibilities are needed by artists to guide them through the exciting but 
confusing software and hardware jungle. 

Within art and design there is still snobbery about Computer created 
art, partly because often there is more than one versión of a piece which 
can take away its uniqueness and collectable valué. Collectors of art need 
to be reassured of the valué of digital art as art and not just technical wiz- 
ardry. It is easy to be branded a technician once you admit to being able 
to use a machine. It is easy to get distracted and become a technician 
once you can use a machine. 
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Another reason for people’s distrust of digital art is the perception of 
the Computer, not the artist, making the art. The artist’s hand and skill is 
not always so obvious. Unless artists leam to customize the digital tools 
then the work of many artists can look very similar. Getting beyond fac- 
tory settings takes time and commitment. The environment at C&CRS is 
extremely valuable in advising artists on which tools to choose for their 
particular project or way of working and goes some way towards encour- 
aging artists to being involved in creating the tools they want. 



Figure 17.1 Still from the Stone Mermaid, 1999 © Joan Ashworth 
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The Artist as Digital Explorer 



Dave Everitt 


My art practice is primarily concemed with collecting, processing and 
arranging information of various kinds. It involves the combination of 
knowledge, issues, digital methods and performance and exhibition loca- 
tions. There is no central concept. Rather, I allow connections, patterns 
and Creative direction to emerge from múltiple lines of inquiry. When a 
particular thread coalesces, or larger ‘nodes’ forms from overlapping 
information, I embark on the process of generating a piece of work, from 
which two main projects have emerged. 

Although the thinking and research is often solitary, collaborations 
have become essential, embracing the skills and Creative input of specifíc 
individuáis in ways that intégrate my own web of activity with more ex- 
tensive networks, feeding new material back into the process. I use the 
temí ‘synthezist’ to describe this activity. 

Although I fínd some historical inspiration in those digital artists who 
program, I do not identify strongly with previous art movements. In- 
stead, I use digital technology to enable me to synthesize múltiple areas 
of inquiry into new forms that cross-disciplinary boundaries, attempting 
to avoid ‘generalist’ traps such as ignorance of existing research. 

Number pattems have been a perennial source of inspiration for as 
long as I can remember. Certain integer pattems can be made to display 
rich arrays of interwoven permutations that demand fluid classifícation 
while constantly hinting at underlying structure. These suggestions of 
order within disorder, symmetry within asymmetry, hint at the complex- 
ity of human experience. The meaning we construct around pattem may 
be one reason for mathematics being a core focus in the urge to seek in- 
creasingly complex kinds of order in both the tangible and conceptual 
realms. Specifícally, magic squares and cubes with their almost impenetra¬ 
ble variations have a particularly symbol-laden cultural history, from 
China and the Vedic mathematics of India, through Dürer’s famous en- 
graving, to an appearance on Gaudi’s cathedral in Barcelona. The cultural 
meaning of number, combined with the abstract evasions of rigidity in 
something so obviously structured, fuel my interest in the subject. 

Two long-term projects which serve to realize these lines of inquiry 
are described in the following sections. 
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CubeLife (www.cubeLife.org ) 

Figure 18.1 shows the First installation of cubeLife at the bioMatrix exhi- 
bition, Loughborough University, October 1999. The image is back- 
projected to a polycarbonate screen. The only input device is the heart- 
beat monitor clipped to the artist’s little fínger. 



Figure 18.1 cubelife, bioMatrix exhibition, 1999 © Dave Everitt 

An ongoing project, undertaken with Computer scientist Greg Turner, 
“cubeLife” evolved from an application I wrote for drawing magic square 
pattems (using the power of Apple’s venerable and neglected RAD 
HyperCard as a digital sketchpad). The process of transforming this into 
an exhibitable project started as a basic Java Applet written by friend and 
programmer Ben Daglish, using Java for its Web and cross-platform ca- 
pabilities. CubeLife is an inquiry into two areas: the input of biological 
cycles into art, and the interface between puré mathematics and visual 
imagery. Exhibited, cubeLife only exists when an audience participates - 
mathematical entities in virtual space are created from heartbeat data, on 
a wall-sized screen that remains blank until the First participant creates an 
object. Each one leaves tracks as it moves and is associated with a unique 
digitally treated sound sample from a large water-filled clay bowl (pre¬ 
pared by collaborating musician Kate Rounding). As others add their 
pulse-inputs, objects and associated sounds build, interact and fínally de¬ 
cay. Each session produces a unique combination of forms, sounds and 
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colours. Seats are provided for people to stay and watch the image they 
themselves have created. The non-repeating cycles capture attention in 
the same way as do natural forms, or perhaps there is an unconscious 
unity in sharing something created by the collective heartbeat of a group 
of individuáis. 

Emergency Art Lab (www.e-artlab.com) 

This project, part of a COSTART residency with Mike Quantrill, began 
as the commissioned work, 64 Samples, at the Wired and Dangerous digi¬ 
tal art conference in the UK (with Greasley and Rogalsky). The e-artlab 
concept is to use live digital performance to make serious, yet playful, 
comments on the electronic gathering of prívate information in society. 
Video, audio and personal details were taken from conference delegates, 
scrambled, and reprocessed into a single animated virtual entity - a visu- 
ally arresting but commercially useless 'database’ as the antithesis of cor- 
porate data-gathering methods, appearing as a cube of ‘flesh’ gradually 
exposing 64 smaller cubes containing personal data. The Tab’ went on to 
perform Club confessional in the UK and Holland, playing on the colli- 
sion of prívate and public territory that digital technology creates by 
setting up a 'prívate’ booth in a night club, then feeding remixed 'confes- 
sions’ and other material from club-goers back into the music mix they 
are dancing to. There is an element of theatre, with the artists wearing 
lab coats and identification badges to provoke issues around authority, 
privacy and information. 

Residencies 

In 1997, I began to synthesize Creative activities with Computer experi- 
ence and interests in information Systems, psychology, cultural issues and 
history, and puré mathematics. In 1998, under a Gallery of the Future 
bursary at Loughborough University, I began to use digital technology to 
handle this task, devising the bioMatrix exhibition at the School of Art 
and Design gallery in October 1999 [1]. 

Work undertaken at C&CRS has coalesced through residencies and 
bursaries into the above projects as vehicles for the growth of collabora- 
tive partnerships. The result has been to gradually expand my original 
interests and to considerably extend my knowledge of Computer Science. 

My work with Mike Quantrill, tracking movement through the infra- 
red sensor grid at C&CRS, was the start of an unusually complementary 
collaboration that has emerged in the e-artlab project. 

Figure 18.2 shows the artist working on 64 Samples, the Emergency 
Art Lab Year of the Artist on-site commission for Wired and Dangerous, 
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the final conference in the Eastem Touring Agency and Arts Council of 
England conference series on art and digital technology called Get Wired. 



Figure 18.2: Emergency art lab at Wired and Dangerous, 2000 


Impact of Technology on My Work 

I use the Computer directly as a Creative médium, via programming and 
custom hardware. Digital technology provides múltiple methods for both 
informing and disseminating whatever emerges from the continually de- 
veloping lines of inquiry. The ‘input and outpuf of this process, with the 
need to manipúlate information and devise software to try out ideas, is 
entirely computer-dependent. This dependence has generated collabora- 
tions and partnerships in order to extend the range, strength and aims of 
the work, and to provide specialist expertise wherever my own (shifting) 
territory ends. 

Personal Reflections 

As an artist with no mathematical track record, I faced the formidable 
task of leaming the essential tools to increase the depth of my inquines 
(buried in the mathematical symbols of a language not usually covered by 
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art practice). Until very recently, magic squares were a neglected or un- 
fashionable area of mathematics and any material beyond the obvious was 
initially hard to find, even in mathematical works. Fortunately, the 
Web’s small but active interest group is a healthy mixture of profession- 
als and math hackers. Related sites have grown almost threefold since I 
first began. In addition to this, some historical source material is only 
available in Chínese, which necessitated leaming to recognize Chínese 
numeráis. 

Where Next? 

Current plans for cubeLife inelude the incorporation of artificial intelli- 
gence principies and the development of a distributed web-based ‘nodes’ 
through which participants update an exhibited versión. Mathematical 
inquines continué in a cubeLife spin-off called cubeEx(plorer), an intui- 
tive visual software tool for examining magic cube pattems. Sepárate 
work begun at C&CRS with Simón Nee on algorithms for detecting pat- 
tem sequences in magic squares is also in progress. Work on a sensor grid 
with Quantrill aims to develop a time-based “landscape of activity” by 
tracking and mapping movement, and to expand the possibilities of the 
e-artlab. Further proposed events inelude a touring exhibition with the 
five Year of the Artist [2] award winners and an e-artlab project at a con- 
ference on art and complexity in the USA. 

New Forms of Inquiry 

Together with others who use technology daily, I feel part of a new kind 
of human inquiry that extends the current meaning of art, or even steps 
outside it. Pushing technology into new adaptations, Creative interests 
and research can cross boundaries into unnamed territories beyond the 
traditional artistic role. As part of this process the ‘art’ label, with its 
rich history and cultural burden of presumptions, will be expanded by the 
activities of those who produce the work it defines. There are many ques- 
tions raised by the cultural shifts driving this process. Some examples are 
listed next. 

Do we need to further redefine art practice to recognize and actively 
support cross-disciplinary Unes of Creative inquiry more effectively? At 
one end of the scale, artists are ‘playing with’ Science; at the other: an 
entirely new discipline is emerging where art-science partnerships are 
interwoven in new forms of inquiry. How might established research 
methods be adapted to support these new forms? How can arts-based 
critical languages be sustained in such a climate? 

When artists working with technology refuse to accept no for an an- 
swer to some thomy problems, might their input be directed more widely 
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towards teams developing new technology? Are labels redundant when 
artists become inventors, developers, problem solvers; and scientists util- 
ize creativity, inspiration and intuition? Are the most striking discoveries 
made by those exploring territory outside their own discipline? Will the 
social responsibilities that emerge from this new form of inquiry be at 
variance with commercial and scientific ethical codes? As the critical 
point approaches where virtual and actual realities come to be experi- 
enced as one, will the divorce of virtual space from the physical and 
moral constraints of actual space raise increasingly complex issues con- 
ceming the formation of new ethical and social codes of interaction? 

Artists, Interfaces and Novelty 

Technology simultaneously frees artists through informational manipula- 
tion, speed of results, and freedom from traditional media restraints. It 
also constrains through technological limitations, stereotyped user-screen 
formats, expense, reliability and compatibility issues; and the need to 
follow new developments. These issues encourage artists - with Computer 
gamers - as the user groups most likely to drive innovations in non- 
screen-based human-computer interaction. The use of biological data as 
an interactive element elicits an immediate involvement that bypasses 
the ‘real-world’ analogies of interface approaches to allow intuitive con¬ 
trol and feedback. However, cultural familiarity with technology means 
that even those artists using the very latest technology need ideas that 
exceed the ‘oh wow’ factor. The strength of the underlying Creative con- 
cept and its connection with an audience remain crucial. In other words, 
the irrelevance of the digital médium itself is periodically obscured by its 
novelties. 

References 

1. Personal website: www.daveeveritt.com or http://www.innotts.co.uk/~deveritt/ 

2. YOTA: Year of the Artist, UK Lottery Funded Scheme (2000) 



19 


Hybrid Inventíon 

Beverley Hood 


In my work I explore the creation of manifestations and representations 
of physical or emotional qualities, attempting to document and pin down 
elements such as intimacy, emotion and physicality. Throughout my 
practice, I create subtle layers of contradiction, with unexpected combi- 
nations of material and subject, in an attempt to define and quantify 
ephemeral qualities. In doing so I have used a wide range of media in the 
creation of my artwork. This has included Internet, sculpture, interactive 
installation, performance and digital photography. Often my work pairs 
traditional and non-traditional processes as I am interested in the hybrid 
possibilities of new combinations of materials and media. My work ex¬ 
plores the relationships between the more traditional processes of disci¬ 
plines such as sculpture and printmaking and new technologies, where 
they overlap and differ. These hybrid approaches offer the opportunity 
to combine the physical and virtual realm, both in the process of devel- 
opment and the presentation of final works. 

I am also interested in the fabrication of emotional content, contriv- 
ing intimacy from suggestion. My work has examined the balance be¬ 
tween this constructed sense of the personal, through the use of sugges- 
tively prívate and intímate material, within what is traditionally per- 
ceived to be a coid and remóte médium, technology. This gives my work 
a subversive sense of balance being both seemingly personal, physical or 
emotional, and simultaneously distant, due to my calculated processes of 
mapping and documenting these qualities. 

Residencies 

I was artist-in-residence at the Creativity and Cognition Research Studios 
(C&CRS) for the first time for one week in July 1999 as part of the CO- 
START research project [1]. My aim for the residency was to experi- 
ment with the potential of 3D Computer animation and virtual reality, 
towards the development of a sculptural installation called asex [2]. This 
work stems from my interest in representations of the body using new 
technology, particularly the exaggerated and erotic nature of many of 
these pre-fabricated physiques, for example, within Computer games. The 
work, asex, is a reflection upon these representations and an attempt to 
create a bisexual form. 
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The project is an example of my current hybrid approach to creating 
work, combining traditional processes with new technologies, exploring 
where they connect and differ. The installation involves three distinct 
sculptural processes of development (both traditional and non- 
traditional), individually applied to the same conceptual form. My inten- 
tion was to allow each process to influence the form as it develops, cre¬ 
ating three objects which rather than being replicas of one another are 
shaped by the process of their development. 

The three processes are bronze casting, 3D Computer animation and 
rapid prototyping. The 3D animation created at C&CRS was the first 
stage in the work to be developed, as none of the objects at that time had 
been realized. The residency gave me the opportunity to make substantial 
progress with the animation element of the installation and the work as a 
whole. A vital part of this opportunity was the access to equipment and 
software that the residency provided which had been previously unavail- 
able to me. 

Initially I had intended to work at C&CRS experimenting with Virtual 
Reality (VR) environments, to explore the possibilities of creating vir¬ 
tual, malleable objects. Although this is still of interest to me, soon after 
I began working on the residency I realized that a VR environment was 
not appropriate for the installation. This was due to the specifíc presen¬ 
taron requirements of VR, which being an immersive and contained envi¬ 
ronment would interrupt the physical relationship between the objects 
within the installation. I therefore decided to re-direct my attention to 
the potential of 3D animation, which would be a more cohesive element. 

As part of the COSTART project residency I worked with Manumaya 
Uniyal, a specialist in 3D animation and VR. This was a great opportu¬ 
nity for me to work with someone more experienced in this area, ena- 
bling the work to develop more quickly and for myself to gain some fun¬ 
damental skills. An interesting experience, it was challenging to develop a 
working relationship in such an intensive period and was a demanding 
situation, requiring much flexibility and communication. I fínd such situa- 
tions can be very dynamic and hugely benefícial in the creation of work, 
as the situation was at C&CRS. To develop and experiment with ideas 
required many discussions to establish aims and technicalities. Such com¬ 
munication is integral to the process of development for my work, and 
highly influential in establishing a level of technical and conceptual un- 
derstanding. 

A great deal was achieved in the week and I developed a sequence of 
wire-frame animations. The use of wire-frames rather than maps around 
the objects was a decisión that evolved through the process of develop¬ 
ment and such decisión making was totally facilitated by the residency. 
Without the means to try out the various options I was considering, I was 
in no position to come to such integral but fairly straightforward conclu- 
sions. 
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Figure 19.1: asex 1999 3D animation test model © Beverley Hood 


After leaving C&CRS, I compiled these animated sequences into a single 
animated movie and from this I later developed an animated Screensaver. 
I am interested in the potential of creating work, which lends itself to 
distribution and have also developed artist books, múltiples and recently a 
postcard series. The 3D animation transferred perfectly to this media. 

The asex Screensaver has been exhibited independently from the larger 
installation work in the following exhibitions: Sum of Parts, Fruit Market 
Gallery, Edinburgh (2000/01), Infinitude, Gallery of Modem Art, Glas¬ 
gow, (2000) Jesús, Mary and Joseph, Stills Gallery, Edinburgh and 114 
Byres Road, Glasgow (1999/2000). A view of the rendered image appears 
in the colour section as Píate 7. 

AA2A and “in conversation” 

I continued my work at C&CRS as part of the Artist’s Access to Art 
Colleges (AA2A) scheme and in October 2000 retumed to Loughborough, 
again working with 3D animation. The resulting work, In Conversation, 
examines the nature of communication within networked technologies, 
specifically the Internet and email. I am interested in how these networks 
are constantly transferring prívate and intímate material, although our 
perception of computers is rational and unemotional. 

In Conversation is an installation using projected 3D Computer gener- 
ated animation, based on a series of emails, which make up a three-month 
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conversation between two individuáis. Each email message was added and 
animated as a sepárate layer in 3D, to build up a dense and visually com- 
plex mass of moving text. In the installation, there are two animations, 
one for each individual’s ‘half of the conversation, which are presented 
as large-scale projections, placed opposite one another. The work is 
sculptural in that the projected image takes on a physical three- 
dimensional presence but at the same time has a painterly surface quality, 
which is apparent in cióse up. 

The work featured in the 7th International Computer Art Festival, 
Maribor, Slovenia in May 2001 and in the Festival Show, Edinburgh Col- 
lege of Art, August 2001, marking the end of my post as John Florent 
Stone Fellow in the School of Drawing and Painting. 



Figure 19.2 in conversation 2001, Installation Edinburgh College of Art from 
a photograph by John MacGregor 
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Reflections 

There are key issues to consider regarding the potential of digital tech- 
nologies as a médium for the development of art work, as this is depend- 
ent on factors such as access to equipment, technical knowledge, means 
of presentation and fimding. Digital technology, as with previous devel- 
opments, such as video and photography, opens up an array of new pos- 
sibilities. It can be used as production tools that assist in the creation of 
work and an entirely new médium within which to create and present 
work. In my own practice, there are ways different technologies allow me 
to work which are not possible in other media, for example, when work- 
ing within and referencing, aspects of the Internet. Such an approach also 
requires an understanding of the médium, its standards and idiosyncrasies. 

Access to equipment is a fundamental issue in encouraging and sup- 
porting artists wishing to create their work using digital technology. 
Many artists now have their own facilities where often it is vital to their 
working practice. However, many do not have the financial resources or 
the confidence with such equipment to be able to work with it within a 
studio situation, which could often be isolated firom any potential sup- 
port. 

Those artists who do have access to their own equipment are generally 
limited in what software they can afford to buy. This is an interesting and 
also frustrating situation, whereby generally the hardware (as in a basic 
Computer) is more accessible in price than much of the software neces- 
sary to develop Creative work. There are also many hardware extensions 
to the standard PC or Apple Macintosh such as CD writers, scanners, 
printers all of which can be costly. 

Access to equipment, via academic institutions, media labs, resource 
centers, etc., supports artists in a number of ways. An artist, with equip¬ 
ment of their own, may require access to hardware out-with their own 
facilities. Similarly access to software can provide artists with opportuni- 
ties to develop work in high-end programs inaccessible to them finan- 
cially for use on their own equipment. Such software may allow them 
greater freedom in how they work and sometimes simply enable them to 
realize their ideas. Examples are 3D animation and multimedia software, 
which are both cost prohibitive to a non-commercial, individual user. 

For an artist who has no equipment of their own, and artists who are 
not Computer literate but interested in the potential of digital media, 
access to equipment is vital, as are workshops and courses, which can 
build confidence and knowledge. This is very important in allowing artists 
who may be intimidated by technology to demystiíy the processes and be 
able to make choices about whether digital technologies are appropriate 
to their working practice, rather than being restricted through lack of 
knowledge and accessibility. 
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Alongside equipment, technical support is vital. As previously men- 
tioned, workshops can be an invaluable introduction to software, proc- 
esses and means of artistic production. In organizations and institutions, 
which provide access to equipment for artists, it is vital to have technical 
support at hand. This can often be needed most on an everyday level, to 
provide advice on simple issues, which without instruction on how to 
resolve can become magnified and inhibit progress. 

Another means of technical support is for artists to collaborate with 
more specialized programmers and developers. Such support allows artists 
to develop projects requiring more complex programming, for example, 
than the artist himself or herself is capable of Institutions such as 
C&CRS, offering this level of support, provide challenging opportunities 
for both artists and developers. 

The issue of funding is equally important. The prohibí ti ve aspect of 
new technology, besides unfamiliarity with equipment, is often expense, 
whether buying hardware, software or paying for technical support time. 
Although organizations, such as digital resources and media centres, often 
need to charge some costs for use of facilities to cover their own running 
costs it is important to establish a balance whereby the fees set for access 
and workshops are not prohibitively expensive. An issue amongst funding 
bodies is to ensure, where their funding criteria is appropriate and can 
inelude work within digital technologies, that they can adequately assess 
the work being presented, sometimes as simple a point as ensuring a 
Computer can be available to view work. 

Digital technologies also carry specific difficulties in presentaron, par- 
ticularly within the traditional gallery context. These issues are varied, 
for example, power and networking requirements for an interactive in- 
stallation may be beyond the capabilities of numerous galleries. Many 
could not provide any technical equipment, insurance for such if brought 
in by the artist, and there also may not be any level of technical support 
within the gallery space to facilitate the presentation of the work on a 
day-to-day basis. It is, however, vital that the presentation and therefore 
visibility of digital work is supported with consideration. Digital tech¬ 
nologies are fast becoming a standard tool in art production, used in a 
variety of ways, from the means of production and presentation, to a 
facility for documentation, research and planning. Beyond this there is 
also the global environment of the Internet, not only influential as a 
médium within which to create and present work but also offering vast 
opportunities for new networks between intemational artists and organi¬ 
zations. 

References 

1. COSTART Project: http://www.creative.lboro.ac.uk/costart 

2. Hood, B.: asex 2000-installation: http://www.bhood.co.uk 



Contemporary Totemism 

Jean-Pierre Husquinet 



My artwork has developed over many years and has been guided mainly 
by the use of symmetry and asymmetry. It is also influenced by the use of 
a ‘system’ of an association of the twelve notes of the chromatic scale 
with the twelve colours of the chromatic circle. This research aims to 
create ‘parallel’ harmonic musical and plástic structures. To that end, the 
phases undergo successive restructuring and different types of material are 
used. 

The main idea behind my work is the relationship between colour and 
the structure of those colours together with music and also the structure 
of the music you create. I am trying to create a code or language that has 
a relationship: this means that I am not working with musical theory but 
with visual images in the form of colour structures. 

Correspondences between Colour Structures and Music 

There are many aspects of those two worlds that are very different. You 
cannot structure music and visual art in the same way. But there are some 
rules that you cannot avoid. The main goals are to respect the known 
rules and to try to match the relationship between the colour structures 
and create music out of them. For the time being, it is mainly the visual 
work that is driving the music and not the opposite. I am not actually 
trying to put into images a particular kind of music but instead trying to 
build a logical system and construct a visual world of interest to me. 

In respect of the structures underlying the artworks, the visual images 
drive the music: therefore, the structuring takes place in the visual do- 
main rather than in the musical. I work with professional musicians and 
the main idea is not to write either music that changes into images or to 
make images that change into music, but to try to build an entire world. 
This means that, ideally, all the elements should be interrelated firom the 
beginning. 

The way we have worked is that I use musical chords and notes which 
are given to me by one of the musicians. All the notes are related to one 
another which I have to use in that section, so I do not use another col¬ 
our which is not included in that chord and the way I am using them gives 
like a rhythm and the melody and it is the interaction of those voices 
working with the colours which re-creates all the melody. The best word 
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for this is ‘structure’ because it is built either visually or musically in 
structures - that’s the goal. 









Figure 20.1 Notes for Crinan 1 © Ernest Edmonds 


Figure 20.1 shows notes for a work called Crinan 1, made with my 
collaborator, Ernest Edmonds. On the left are the schematics that repre- 
sent images to be projected in sequence. The note was produced during a 
debate about the correspondence between the music and the sequence of 
images. It illustrates how we explored a way of mapping inter- 
connections between the image structures and the musical notations. 

The evolution of my work has progressed by successive steps: from 
the two-dimensional picture to the third-dimensional material (e.g. wood, 
metal). One of the fírst phases was the assembling of coloured cubes, then 
by assembling tubular structures, this paved the way to discovering the 
material which has really allowed me to evolve and access other plástic 
aspects... the rope! 

Rope Works 

In the early stages of its use, the rope material was painted according to 
sections of different lengths, each section having a numeric valué in rela- 
tion to the valué of a musical note, that note being shown by its colour, 
one of the twelve colours of the chromatic range. 

I use three different methods: the fírst, for me the more interactive 
one, is three-dimensional work using rope. This allows me a lot of flexi- 
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bility and the material is cheap and easy to paint. The rope works can be 
developed in a space and attached to some existing elements, such as 
trees. This allows me to visualize the world in three dimensions. This is, 
however, constructed first in two dimensions because the colours which 
are painted on the rope determine the musical beat. The rope in the 
space is not properly the music but it is the rope in itself which provides 
a reference for the music. 

The second médium of the music is two-dimensional - painting, 
wood, canvas more in a classical way - and the third one is a line-based 
system. I have been developing line-based images, which are very inter- 
esting in the sense that music cannot be reduced to one surface, either 
two-dimensional or three-dimensional. Line-based parts are much more 
interesting because they can develop a system which allows you to visu¬ 
alize the notes at the same time as you are hearing them. The people 
who are seeing and hearing it can appreciate and understand the work 
much better that way. 

The ropes were hung in space by the use of anchor points or existing 
intersections. At that stage of the research, I started to be interested in 
the intersections of the ropes and to realize a series of paintings in the 
form of a cross. This has naturally led me to explore the problem of the 
knot [1]. Because I knew nothing about them, it took me two years to 
leam how to manipúlate them, patiently... 

That inquiry has led my thoughts on to unexpected, experimental ways 
and also to some fascinating reading matter. The further I go on, the 
more I become interested in the relationship between what we cali ‘sha- 
manism’, in terms of communication, empirical, and the rationality of 
Sciences. 

In the past, knots were of great interest only to biologists, chemists 
and physicians at first. Then, a first attempt in mathematics on the use 
of knot was done by Vandermonde during the seventeenth century. His 
efforts led to failure and we had to wait until the twentieth century to see 
mathematicians work at it again. Among these searches, we can mention 
the mathematicians John Conway and Vaughan Jones who discovered the 
polynome of the same ñame, which restarted the studies of knots invari- 
ants. The research on knots theory is described in the excellent book by 
Sossinsky [2]. 

A common point seems to exist between scientific objectivity, using 
rationalistic methods, and artistic empiricism, using intuitive methods: it 
is that each one is looking for a form of purity, a truth which would be 
their own, to discover the unexpected and to discover the harmony which 
is hidden behind “disorganized” appearances. Poincaré wrote: “It is the 
search for that special beauty, the sense of harmony of the world, that 
makes us seek the facts to contribute to that harmony” [3,4]. 
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Residencies 

When, in January 1996, I received the invitation to particípate in an 
artist’s residency with the theme “the artist and the Computer” at 
C&CRS, Loughborough University, I was persuaded that the Computer 
could have an answer to the questions I had in mind since I thought those 
questions were perfectly rational and purely logical. I was rather disap- 
pointed when I saw that these things were not as simple as I had imag- 
ined. In the residency, I had access to the skills of a software engineer. 
For a week, we tried to solve a concrete problem about the focusing of a 
knot network, tightened in space which had to be of a scheduled length 
and on which different sections of colours were applied. 

Working Collaboratively 

To build a Computer model of a net of ropes of different colours and pre¬ 
cise lengths, we had to cali on the expertise of Rob Doyle, without whom 
nothing would have been possible. A cióse collaboration between us was 
quickly established and fínished with concrete results. The graphics pro- 
gram used was so complex that I was unable even to draw a single line 
However, with this collaboration, it was possible to make Computer mod- 
els of my ropes in specifíc proposed spaces as shown in Figure 20.2 be- 
low. 

At the beginning it was strange to work with somebody you had never 
seen before and to explain to him precisely what you were trying to do. 
In his efforts to help me, he tried to fínd some Solutions to my problems 
while I was not there, which did not work for me. The problem is that 
working with the particular program was quite a slow process so it took 
some time before we could actually see something on the screen that 
looked like what I was hoping to see. It was strange to see somebody ac¬ 
tually doing the work for me because, as an artist I am used to doing it 
myself. This was interesting in itself because having it done by somebody 
else you have some answers to your questions, by way of a person and not 
through the Computer. You have somebody who mediates between you 
and the Computer who tries to explain to you what is possible and what is 
not possible. 

Unfortunately, after much effort, the week was soon behind us. It was 
a week full of numerous discoveries and friendships, benevolent collabora- 
tions and mutual comprehension, which, to me, have allowed all of us to 
understand more about our respective disciplines and have created the 
need and wish to see each other again in order to go even further. I carne 
with lot of expectations and fíve days was too short a time. I was sur- 
prised to have discovered there was no software that exactly served my 
purposes, and, for the other three resident artists as well. 
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Figure 20.2: Rope Works 1996, Computer print © Jean-Pierre Husquinet 

There were many unresolved questions and needs that could not be 
achieved for the time being because the software did not exist. I had been 
under the illusion at that time that all software was so sophisticated that 
it could do almost anything. 

I was very pleased to work with the Computer and I gained a very good 
idea of what computers could provide in the future. I did not think the 
Computer could influence my work in terms of art but the time available 
was too short to really accomplish much. I needed to think about it more. 
There are other aspects of art practice which the Computer will never 
give to anybody in the sense that if you are working with the material 
you have it in your hands. It could be anything. It could be metal or wood 
or earth or whatever you use, it doesn’t matter. The contact with that 
material and what you do with it, opens some fields that the Computer 
will not open, although it will open other fields, of course. 

There are a number of improvements in computers that I would like to 
see in the future. For example, the textures you are provided with are not 
the kind that artists work with but rather are more dedicated to graphic 
art. You can actually probe one single joint on a surface, but it is very 
difficult when you want to take that drawing and put it into another 
space. With the software I have been using, it is possible to draw a house 
or a roof or whatever but once you want to put some particular structures 
into that house which are not architectural it is more difficult: it takes 
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more time to put ropes inside the virtual space than to actually build the 
house. 

Reflections 

There are two things which are interesting in being an artist: one is the 
process of the development of the ideas and the other is the artifact that 
is generated - the work. As far as I am concemed the process is much 
more important than the work itself: for example with the Rope Works, 
these are never permanení objects because they can be re-used in a differ- 
ent context. Once the installation is in place it stays there two or three 
weeks and then can be brought down. If it is still in one piece, I can rein- 
stall that piece somewhere else perhaps with significant changes in the 
environment and the configuration. The artifact has no valué as a mate¬ 
rial object. Its valué lies in the concepts underlying the work and its im- 
portance in helping me move my ideas forward. That is why I don’t 
really mind if oíd pieces are destroyed. You can probably relate that to 
having a musical score that you have written: in this case it is a visual 
score which I have painted and every time you develop that space, you 
are rebuilding another structure. If you think of it in musical terms, it is 
as if you were thinking of a musical score again, and playing it again but 
differently, rather like playing jazz. 

Working with Emest Edmonds on the correspondences between colour 
structures and musical theory provided me with the opportunity to de¬ 
velop ideas in common. The links between the relation of a musical 
structure and a visual structure is very difficult to handle and requires col- 
laboration between people of different skills and knowledge. The more I 
advance, the more I need the help of technology such as the software 
AVID for the images and Pro Tools for treating music. However, these 
programs are not dedicated to my purpose and I really would need a par¬ 
ticular program, suited to my needs and thoughts. 

For the time being, technology is already helpful to my work and 
would probably be even more helpful if I was involved more closely in 
workshops or residencies such as those at C&CRS in a regular manner. 
This brings me to think that residencies ought probably be done over 
different periods of time in order to understand the partnership better. 
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21 The Illusion and Simulation of Complex Motion 

Fré Ilgen 


I am a human being who tries to understand the nature of being human. 
What seems to match my own person best is creating art and exploring 
knowledge. Because creating art and exploring knowledge has led me to 
focus on the approach, process, contents and communication, the mé¬ 
dium in which I create is the least important, although every chosen mé¬ 
dium is taken quite seriously. In summary, I am an artist creating paint- 
ings and sculptures, suspended, on the wall and free standing and, some- 
times, I experiment with a Computer. 

In my current art practice, I am intrigued by creating visual appear- 
ances or entities that emerge in certain clusterings of coloured, curved 
and rectilinear shapes and forms. These are always juxtaposed into com- 
positions that suggest (simúlate) a high order of complex motions. When 
I start a new piece, I have no precise idea how it will look or what it 
should look like. While making it I have to figure out its own ‘logic’. A 
work of art is recognized as such by me and I cali it finished at the mo- 
ment when I have found its logic. This emerges out of my interaction, 
combining thought and bodily action, with the chosen material and an 
immediate and intense reflection on reality, as I understand it. Creating a 
work of art is an intense experience of life itself. Creating complex clus- 
ters of shapes and colours that are just individually different and in their 
context seem to make sense but that cannot be described exactly in 
words, seems a cióse simulation of life itself 

My artistic development started with surrealist painting, later devel- 
oping a gradual interest in geometric compositions and discovering the 
art and theory of constructivism. Slowly I reached beyond constructiv- 
ism through an emerging interest in the interrelations between object and 
self, between perception, action and thinking, and, finally, evolving a 
serious interest in possible reasons for our desire to create and admire art 
and our desire for beauty. 

Discovering, studying and exploring the analogies between art, Science 
and philosophy have proved to be rewarding and have become as impor¬ 
tant to me as creating works of art. Exhibitions, leaming people’s re- 
sponse and experiencing how people handle my works of art in their own 
environments had a tremendous influence on my thinking. After many 
years of working, exploring and travelling in and through a variety of 
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countries in Europe, Asia and North America, I have noticed the impor- 
tance of being exposed to a variety of different cultural influences - both 
historical and contemporary. It certainly helps you to put one’s own 
thinking in a larger perspective. 

Residencies 

The artist-in-residency I participated in at C&CRS in 1996 was an excit- 
ing experience that led to a crucial tuming point in my artistic work. 
Because, in my sculptural work, I present a simulation of motions to the 
viewer, I was invited to experiment with a Virtual Reality (VR) system in 
which I could create actual motion in a computer-simulation. The experi- 
ences and results of my participation have been described before [1, 2, 3]. 
I was teamed up with Roy Kalawsky and his assistant who were experts in 
the VR technology available at Loughborough. 

Although I had never worked with VR before, I had some ideas about 
the kind of motion and basic geometrical shapes I wished to explore. As 
could be expected, we initially lost some time because of diffículties in 
communication due to the differences in vernacular and viewpoints of the 
different professions, Roy being a technical scientist and me an artist. For 
instance, I preferred to start working in a non-referential black VR space 
and Roy tried to convince me of the need to have a space with a floor, 
walls and a ceiling. After evaluating the process, we decided that I rela- 
tively quickly leamed how to handle the VR joystick, because of my ex¬ 
perience as a sculptor in manually handling forms and shapes every day. 

If a suggestion might be made for an improvement in this kind of art- 
ist-in-residencies, it would be that there should be more time for the art- 
ists to work with the support staff as well as the Computer. The sorting 
out of technicalities seems to absorb quite some time, leaving relatively 
little time for actual Creative work. 

The impact on my own work since then has been quite clear. First, it 
started me thinking a lot about the very new perspective a Computer 
simulation (especially in immersive VR) provides on visual illusion. It 
also brought me to really consider the importance of manual handling as 
an essential aspect of our Creative process and as a thought-enhancing 
activity. Secondly, it led me to start exploring both these aspects in new 
works. I developed paintings directly derived from the VR experiment, 
showing tremendous coloured space with only one or a few floating col- 
oured bars. I called these ‘virtual paintings’. Later this concept became 
unified with my sculptural concepts, leading to reliefs with real and with 
‘virtual’ shapes. These I cali “augmented reliefs”. The most recent step 
has been to unify this relief-concept with my more calligraphic and spon- 
taneous studies of colour splashes on paper. It should be added that the 
short and intense experience with VR also led me to develop much more 
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complex simulations of space and motion than I ever did before. It has 
that much changed my perception that since then I also perceive paint- 
ings of other artists in a different way. I view the canvas of a painting 
not so much as a fíat surface anymore, but as a window into infinity 
comparable to a Computer monitor equipped with a three-dimensional 
program. 




Figure 21.1 Hey Joe, 1997 virtual painting © Fré Ilgen 


Reflections 

Of course, it is impossible to predict where I will go next, I only suspect 
my works of art will become even more complex and hopefully, as such, 
to become even closer to life and the essence of ourselves. It is quite in- 
teresting to notice that “illusion” as a concept in Occidental culture al- 
ways is something to avoid at all costs, but since computer-technology 
has introduced the notion of ‘simulation’ this was immediately accepted 
as a positive concept. This change of words for in fact the same phe- 
nomenon certainly allows us to understand the importance of illu- 
sion/simulation in our everyday perception: for example, the illu- 
sion/simulation of change, space or motion. This is something an artist 
like Wassily Kandinsky was aware of with his concept of creating space 
in our perception in firont of the painting, or as Frank Stella explored in 
his similar concept of a ‘working-space’ of a work of art, enveloping the 
observer. 
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It is my conviction that digital technologies are very important for 
any art practice. However, unfortunately people always tend to polarize 
and exaggerate. I of course mean that fanatic believers in digital tech¬ 
nologies propágate that these new media just replace any traditional 
means of creating art. The 150 years oíd history of the médium of pho- 
tography has shown that a new technology may add important Creative 
possibilities without ever really excluding painting or sculpture. It will 
take a few years more before the artificial hype about the proclaimed new 
media will abate and when notions like computer-artist or video-artist will 
be abandoned as labels altogether. It is the same as using labels like oil- 
painter or stone-sculptor in modem art. Although such specialization 
does exist, the contemporary artist chooses any médium and material 
that fits the concepts he or she wishes to explore. Because, for the aver- 
age artist, it is difficult to have access to the right equipment and profes- 
sional support, it is necessary that there are institutions that can provide 
both. It is important that these institutions stimulate a great variety of 
artists to explore and experiment with digital technologies, even though 
their normal practice does not necessarily seem to demand this. 




Figure 21.2 No Quarter, 1996, suspended sculpture © Fré Ilgen 
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Figure 21.3 Rave-On, 2000, wall sculpture © Fré Ilgen 

Because many professional artists do know what they do and what they 
would like to explore with digital technologies, and do not always have 
much time available, it will be important to develop an efficient and ef- 
fective setup procedure. Much time is lost on preparing the technical 
equipment while the artist is present. This kind of talk should be done 
prior to the artists’ visit. The artist is, for instance, present for a period 
of only three days, during which time he can work intensely with a good 
technical staff and hardly any preparatory discussions. One could imagine 
that artists will be approached on a regular basis by, for instance C&CRS, 
based on this institute’s assumption that the interest of such an artist in 
digital technologies could exist. This implies reaching out, doing some 
active acquisition, instead of waiting for people to apply to come. At the 
same time, of course, it should be possible for artists to approach the 
institute directly to work with digital technologies. 

For the future, I think it would be a very good idea if institutions like 
C&CRS could arrange for the leasing of equipment and technical support 
to artists, both for work in their own studios as well as for exhibition 
purposes. It is my conviction that it will become even more important in 
the near future to provide essential and realistic information about the 
opportunities and restrictions implied by using current digital technology 
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and what will become available in the immediate future. The sooner one 
can overeóme the hyperbole the more interested artists will be in digital 
technologies. 

Notes 

1. Constructivism is a direction in abstract art started in early twentieth century by 
artists like Malevitch, Mondriaan, Gabo, etc., which views the world as constructed of 
certain universal and elementary units that function as building blocks for the per¬ 
ceptible world. It is a artistic development arising from nineteenth century knowl- 
edge in Science and philosophy, such as Non-Euclidian geometry, Schopenhauer’s 
ideas on the will and nature of things, colour theories, metaphysical interests in 
other cultures (esp. Hinduism and Buddhism) and the emerging importance of parti¬ 
óle physics ideas on space/time. 
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Michael Kidner 


I am writing the following article from the point of view of a painter 
with no training in the fíelds of Science or technology. Nevertheless, in 
the course of a long career, I have come to realize the inescapable valué 
that the Computer has to offer. As it is, I rely on the research of others 
for the raw materials of my own project which, in short, concems pat- 
tems of space in the mind. 

I began life as a painter in the 1950s. Painterly gestures, made from 
the stomach while denying the head, were typical of the strategy adopted 
by the avant-garde at the time. “A painting was fínished if it worked” was 
a popular but unsatisfactory measure by which to proceed. It was not 
that I was scared to make intuitive gestures, I tried, but the intuitive ges- 
ture offers no satisfactory ground for dialogue - only inspiration via imi- 
tation. I chose instead to explore the interaction of colour where there 
was a clear measure by which to judge the effect of the experiments I was 
making. 

I felt vindicated in following this independent approach when the Tate 
Gallery, London bought one of my paintings in 1962. However, colour 
needs form to articúlate it (how big is red?) and I soon found myself more 
interested in form than in colour. I took a piece of bent wire and rotated 
it ten degrees at a time. As the form changed I noted the points where 
the wire profile crossed a vertical line held behind it and in this way pro- 
duced a topographical map of the bent wire. 

As the 1960s rolled on, cybemetics became a topic of hot debate 
among painters much as photography had been in the previous century. I 
took the view that the Computer was an unwelcome competitor and I 
tried to imagine problems that would confound what I then regarded as an 
inhuman and unwieldy monster. I took a strip of paper and folded it at an 
angle of forty degrees but left the end sticking up at an angle of eighty 
degrees then repeated the operation several times keeping the sides equal 
in length. I aimed to come back to the starting point but for me it was a 
trial and error situation which made me wonder whether the Computer 
would offer a better solution. I was afraid it could. 

So then I tried to by-pass the Computer altogether by stretching elasti- 
cized cloth between two wooden battens. By moving the battens I could 
distort an image drawn on the elastic through several repetitive stages and 
I devised top-down programs accordingly. However, the process was lim- 
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Figure 22.2 Looped circle, 1978 O Michael Kidner 


Residencies 

I was still trying to extend the application of this analogue device when I 
received an invitation to take part in the 1996 Creativity and Cognition 
Conference in Loughborough, England. 
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What amazed me here was the incredible range and diversity of the 
problems which engaged the other participants at the conference as 
though the horizon of their imagination had suddenly been exploded. At 
the same time I found it hard to relate to the results of their work partly 
no doubt because I was unfamiliar with the technology. 

Shortly after this Professor Emest Edmonds invited four of us to 
Loughborough to pursue whatever interests were uppermost in our minds. 
We were offered the assistance of experts from the university faculty 
which Professor Edmonds arranged to suit our different needs. It was such 
a generous offer that it proved difficult to make an adequate response. 

Boolean nets was my problem but despite several patient sessions with 
a mathematician the mathematics defeated me. In the end my advisor 
produced a video of Conway’s The Game of Life, a fascinating pro- 
gramme, but because it was time-based I felt, as a painter, that it was not 
for me. Happily this was not all the week had to offer since we all four 
benefited from each other’s experience. See extracts from a conversation 
with Emest Edmonds at the end of this article. 

A visiting artist from Germany brought a drawing which she wanted to 
realize in print. I was surprised since her problem did not seem to relate 
to the Computer until I realized that transposing a drawing on the moni¬ 
tor into a fmished product was not as straightforward as I had assumed 
and a vital extensión of the technology. Another visitor from Holland 
wanted to experience ‘virtual reality’ and we were all offered a brief but 
astonishing tum with the helmet. Back home this visitor made impressive 
paintings based on his experience of ‘virtual reality’. 

Reflections 

I was still suspicious. I did not want answers that might show up on the 
monitor seemingly by magic. The Computer could be a seductive toy of- 
fering only a superficial understanding but the prospect of going deeper 
into the technology was disconcerting. It was not only that I begrudged 
the time but more that I was afraid of losing sight of the purpose while 
acquiring the necessary skills. There had to be another way. 

Fortunately I carne across an a-periodic pattem by Roger Penrose. It 
was a highly sophisticated computer-generated drawing that seemed to 
answer my problem. What I saw in Penrose’s pattem was a tiny fraction 
of space like a seed that grows in time. It reminded me of water broken 
by whirlpools which disappear only to reform elsewhere in an expanding 
space, or again like a Mondrian painting without the neo-Platonic ideal 
which inspired it. Indeed it was a pattern with many contending centres 
and no certain outcome, like the evolution of life itself. 

But what in particular caught my attention was the pentagonal organi¬ 
zaron of space instead of the rectangular convention which is the more 
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generally accepted. The latter, adopted by Mondrian with his fínely bal- 
anced verticals and horizontals, reflects stability whereas the former is 
more like the space I experience in an expanding/contracting world view. 

However my response had nothing to do with the problem that con- 
fronted Penrose. His concern was to tile the plañe with the fewest possi- 
ble number of shapes, a well-defíned mathematical problem. Whereas my 
concern is to define the many associations his pattem inspired. If I could 
reduce the number of associations to one I thought the Computer would 
quickly resolve the problem but because I have not been able to do this I 
believe the Computer will offer as many, if not more Solutions than I 
have associations. I foresee that it could divert me from my present ob- 
jective by suggesting new ones, and ones that would be better aligned to 
its own way of operating. On the other hand I recently saw, in the exhibi- 
tion, Apocalypse, at the Royal Academy, London, a sculpture of the 
Pope being knocked down by a meteorite. It seemed obliquely cióse to 
the kind of expression I was myself seeking but I could find no logical 
way to connect it to my own project. In fact, I wondered what sort of 
logical explanation could possibly account for it? 

I do not pretend to understand the mathematics behind Penrose’s ar- 
gument against artificial intelligence, but feel satisfied that he can make 
it. I like a world in which the personification of the truth we believe in 
transforms itself as we approach. Instead of imposing reason on feeling, I 
try, as a painter, to impose my feeling on reason. 


Michael Kidner: From a Conversation with Ernest Edmonds 


E: I would like to start by asking you to say some things about your work. 

M: Around about 1970 I read a book by Dancy called the number of the 
language of Science and it was really the history of the number theory. I 
was so impressed with the way number was describing or the way 
Dancy described number as describing life, and it made a lot of sense to 
me and since then I have always felt that number did account for exis- 
tence, if you like, in a way that enormously impressed me. So that, 
number has been very important in my thinking, and when it comes to 
numbers like imaginary numbers or complex numbers of things like 
that, I am very interested to try and understand what that means just as 
the interval between one and two means something that is easy to un¬ 
derstand. 

One of the things about the book that impressed me was the interval be¬ 
tween numbers was crude as long we only had one to two, three four 
and gradually that interval, the interval you could say in time has been 
shortened to the point where it becomes continuous, and what I was 
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feeling was that experience is continuous but our description of it is al- 
ways cutting it up into pieces, so that it does not correspond to experi¬ 
ence, but number has constantly tried to fill in that gap. 

E: So just to take that a step further if number is at the centre, or number 
Systems perhaps is at the center, that presumably implies that the work 
is quite concemed with structure. 

M: Yes...with measurement... Is structure synonymous with measurement? 

E: No not exactly, so by structure I mean relationships between elements. 
So that, for example, a measurement can be a single entity, I could say 
this is eight centimetres long .. but there is no structure... so it might 
be that the relationship between the length and the height of this is 
something like a golden mean, now we are talking about structure. But 
there are all kinds of structure that could be (say), there are two curves 
that are related to one another in some way, like different segments of 
the same. 

M: Yes that's right. You see if you are talking about the proportion of the 
table or door or room being right, it is a little like talking about com- 
position. I have never had a lot of time for composition really and so I 
suppose, in a sense, if you are not composing you are structuring. I 
mean that structure becomes the nature of the composition. There was a 
lot of discussion I think with the Russian constructivists around 1920 
as to the difference between composition and construction. And they 
were all trying to do structures and criticizing composition. I would 
side very much with this. 

E: I wonder if you could try to summarize what you have done in relation 
to things that are valuable to your work or your thinking... 

M: (Referring to problems solved) I think both of them have been resolved 
to my satisfaction and they didn’t actually get on to computers, we re¬ 
solved it mathematically. The first, the one with folding the pentagon 
from a strip of paper, Helmut resolved it beautifully, not even mathe¬ 
matically, he just folded it with the paper strip then he just pulled out 
the paper and found the angle that way which thrilled me greatly. 

It was a very nice solution...I suppose I could have resolved that cube 
one, if I had had a bit more skill. but - one of the problems with the 
model I brought was it was a millimetre or two out in terms of making 

aphysical square so that’s not very good.and certainly the Computer 

does it very precisely. We did that in another department, we used a dif¬ 
ferent bit of software. I didn’t realize it would be so difficult to fínd the 
right software... 

And I would say another thing which is almost as valuable, is for ex¬ 
ample, Helmut was able to get hold of the whole list of reading that I 




The Computer: An Intrusive Influence 


203 


could browse through, which I wouldn’t have been able to do at home. 
The thing that most interested me was that this was made possible by 
accessing articles, then going to the library, being able to get them out 
and read them. 

E: Because the access was through computers. 

M: It was entirely through computers, absolutely, and I mean there was a 
whole list that long, I only just selected one. It was really quite a basic 
article on how to construct the Boolean net. And then going through it 
with Helmut after that yesterday aftemoon it became something I could 
in fact envisage doing with an exercise book at home. 

E: Have you made an advance in that respect? 

M: Very defmite advance and I think if I see you this aftemoon I will clear 
up some of the points, I went through it last night in my head, what we 
have done and then I realized some of the missing bits. 

E: So how did it seem working with an expert like Helmut? 

M: When I gave him this optical like a cube in three planes intercepting, he 
seemed to take a long time to realize the problem, but he was approach- 
ing it not very visually at all, I mean he was measuring proportions, 
what’s the measure of that, what’s this, he reduced the whole thing to a 
series of numbers and then quite quickly he resolved it, but, in order to 
get it to that point I don’t think he would have noticed the problem at 
all if I hadn’t asked him to prove it to me, because I don’t think he 
thinks in that visual way. 

E: You said to me earlier, the other day, that number is the essence. 

M: It is. That’s more to do with the thinking process, yes I don’t know 
how number and the eye relate. In the artworld, it’s more to do with 
anyone who uses number isn’t being emotional or something... 

E: So, have you been able to think at all how this might move on in your 
work? Have you had any concrete ideas? 

M: Concrete ideas really mean going home in my exercise book, experi- 
menting with what I now can do with Booleness because there are lots 
of games you can play given the structure. 

I can just see that it’s going to be absolutely essential and that working 
without a Computer is going to be impossible but until that, at the 
moment I can do quite a lot in an exercise book to satisfy myself. 

E: But you can see that to progress this as far as you would like, some 
software would be a positive help. Do you have a Computer? 
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M: No, I don’t. I’ ve never even invented in the Computer. But after this week I 
am not so concemed about the Computer I am much more concemed about 
the software. 

Date of Interview January 1996 



Figure 22.3 Wall Net, 1998 © Michael Kidner 
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Marlena Novak 


To varying degrees, both my digital and encaustic 1 works address sitúa- 
tions where cognition conditions conceptualization, and where a priori 
concepts influence the accuracy of our cognition. I am interested in the 
social and philosophical implications that exist when one realizes that 
‘seeing is not believing’. My geometrical abstraction and colour-based 
work has long been concemed with the awareness of intangible thresholds 
through the exploration of visual perception. It addresses the rigorous 
and playful exploration of Dadaist deference to the law of chance and 
constructivismo rationally-motivated actions. [1]. 

Before digital technology was established in the university programme 
for visual art, I attended Camegie-Mellon University for the acquisition 
of traditional skills in painting and drawing. This education emphasized a 
stringent inquiry into the structure of the form rather than, or prior to, 
the beautification of the surface. Having access to a medical laboratory, 
students could observe human dissections and make informed studies from 
a wide range of formaldehyde-preserved specimens of human body parts. 

In my painting studio I began to experiment with the use of encaustic. 
As information on this first century AD technique was unavailable at that 
time, I developed my own working methods, tested various types of wax 
for melting and archival properties, and designed an encaustic worksta- 
tion that I would improve upon over the next twenty years. This ap- 
proach was simultaneously amplified by intensive painting study under 
Henry Hensche, 3 a colour-master based in Provincetown, Massachusetts; 
I attribute this experience to initiating what was to become a life-long 
personal quest into the nature of colour-theory and visual perception. 

Through friendships with researchers at Camegie-Mellon in the fields 
of robotics and artificial intelligence, I realized that a puré artistic en- 
deavour could parallel a scientific approach and the reverse would also 

a pp*y- 

My involvement with Science was intellectual rather than experiential. 
In other words, my time was completely committed to a disciplined 
training in the arts and not in the Sciences. However, I was magnetized 
by the immediate issues addressed by these friends and a number of the 
topics fuelled the content of my paintings. As a film student in 1981, I 
developed a project to make a film of T-3 (an industrial robot) choreo- 
graphed to move to Shostakovich’s 8th String Quartet. However, after 
shooting preliminary footage of the robot I was informed that legal 
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problems conceming insurance within the university forbid the project 
from advancing further. The cross-disciplinary dialogue also sparked the 
subject of my sénior thesis exhibition, “This is no dress rehearsal”. I be- 
gan to exhibit my work in galleries in New York, Provincetown, and 
Pittsburgh. 

A diversión that was to determine a significant direction in my art 
practice found me living at sea in 1983 as one of seven crew members 
aboard a 120-foot sail cargo ketch. A cargo project took me into Costa 
Rican villages, rainforests and jungles while working with the natives of 
the country to purchase goods for export to Polynesia. Múltiple experi- 
ences throughout this joumey - including 30 days under sail without sight 
of land (and surviving two life-or-death situations) - instilled in me a 
deep respect for the environment and a prívate commitment to address- 
ing global concems in my work. 

Combining natural materials with industrially produced objets trouvés 
in my paintings functioned as a process to discover the intrinsic potenti- 
alities of the materials and, through that search, to expose and explore 
primal forces of growth and transformation. The ‘found objects’ became 
points of departure, suggesting a passage from tangible materiality to an 
intangible sphere of ideas and content. For me, painting was no longer a 
copy of the material world. My encaustic work developed a national and 
intemational audience including exhibits in Berlín, Stuttgart, Budapest, 
Amsterdam, Chicago, New York and Boston. The technique became the 
subject of a documentary film, Surfaces in Transition. 4 

Attempting to lócate that which was most essential in my work I be- 
gan to elimínate all that was not. This analysis revealed Golden Section 
(and other mathematical) relationships within the work. I decided to ex¬ 
plore the use of these proportions so that the formal aspects of the con- 
structions interfaced with their content. The encaustic material itself is 
applied in a fashion which reflects a fundamentally meditative approach, 
seeking to investígate and reveal the essence of the substance. What be- 
gins at first as sensory activity - olfactory in those pieces using beeswax, 
optical and tactile in each of them - is gradually transformed into a dia¬ 
logue between modes of perception. Technically, a ‘play’ on the clarity 
of appearances develops from optical and neurological effects created by 
the juxtaposition and variation of colour, texture, dimensión and scale. 
The particular location and combination of colours and textures create an 
awareness of visual and perceptual boundaries, affecting one’s spatial and 
temporal experience. The presentation of some works as independent but 
also interdependent modular units again embodies pictorial as well as 
theoretical concems. 
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The Impact of Digital Technology 

The use of computer-based technology in my work is the most recent 
médium in my ongoing exploration of visual culture and therefore my 
observations are experientially limited to the past several years. A grant 
from the Center for Interdisciplinary Research in the Arts at Northwest¬ 
ern University provided the first opportunity for me to experiment with 
digital technology. My proposal involved a live collaborative perform¬ 
ance with a poet, cellist and digital-video installation. 

Although I found that many of the aesthetic and conceptual issues I 
had previously been concemed with in my practice using physical media 
could be mapped onto my digital work, I also encountered new ways of 
addressing those issues that were more suitable to the technology. More 
importantly, I discovered new aspects of art making that I could not have 
formerly anticipated as these elements were specifíc to employing the 
Computer exclusively as a tool. The technology permits me to maintain 
complete control over the imagery that I use as I can draw and design 
directly into the software programs. A new and crucial aspect in my 
work, which has resulted from the use of digital technology, is the appli- 
cation of time and movement to the visual images that I have created. 

Prior to my use of the Computer as an art tool I was restricted in my 
working methods to making non time-based objects; these were station- 
ary constructions and could only exist in one space at any given time. 
The technique of digitally animating my images introduces opportunities 
for added depth and contení due to the temporal qualities inherent in the 
fourth dimensión. Motion, speed and sound can be used as additional lay- 
ers of content which can amplify or challenge the concepts embodied in 
the visual material. 

Since the work exists in digital format it can be reproduced and pre- 
sented in several locations simultaneously; in that way the work can be 
made more accessible to múltiple audiences as opposed to the exclusion- 
ary situation of exhibiting a solitary physical piece. From my initial ex- 
perience with digital technology, it is safe to conclude that as I continué 
to explore its use in my work, I am certain to encounter yet uncharted 
aspects of the tool that will serve to both question and fulfíll my artistic 
endeavours. 

Recent Works 

Assisted by the YOTA programme at C&CRS, my current project is 
Dancing Cranes, a digitally created animated video with an original music 
score by Jay Alan Yim. 5 The piece, with a duration of fíve minutes and 
thirty-three seconds, is projected at high resolution onto a large screen in 
a space that is acoustically isolated with 100 per cent blackout. The mu¬ 
sic is meant to be experienced both aurally as well as physically through 
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the resonance of the bass frequencies and therefore the volume levels are 
high. Speakers, cabling and all other audio equipment are mounted unob- 
trusively. When the projection reaches the end of the piece it loops 
continually. 



Figure 23.1 Dancing Cranes: black and white still from colour computer- 
generated video © Marlena Novak 

The imagery and title of the piece were originally intended for a series 
of vertically proportioned encaustic works on wood. However, I wanted 
the forms to embody movement, rather than to exist in a static State; 
this led to the decisión to execute the concept as a digital video instead of 
a series of paintings. In order to expand the expressive dimensión of 
Dancing Cranes, I invited a composer to collaborate with me in creating a 
structure for the overall piece that would serve as an armature for both 
the score he would write as well as for the animation I would create. We 
agreed on the duration based on 10,000 frames to coincide with the inspi- 
ration for the video, which was to create 10,000 cranes for peace. This 
idea was a direct response to the viewing of Sorious Samura’s 6 shocking 
documentary, Cry Freetown, and contributed to the content of the piece. 
Our intention was to create an experience which would move forward 
from confrontation and recrimination, and suggest hope and optimism. 

The form of the work was arrived at collaboratively through discus- 
sion; as we both utilize Golden Proportions and Fibonacci numbers in our 
solo work, we chose to develop the structure and the working process 







Switched On 


209 


based on these systems. This would allow us to fose our subjective aes- 
thetic decision-making with a rationalized set of proportions. Although 
our areas of expertise are specifically different from each other, our gen¬ 
eral approach and concems share conceptual commonalities. This creates 
a working environment in which we are able to offer critical feedback to 
each other as we analyze the completed portions and discuss directions in 
each other’s process that would be applicable to the outcome of the 
piece. I have found that a successful collaboration relies on shared inten- 
tions and responsibilities, respect for individual working processes, and 
communication skills that incorpórate attentive listening. In addition, 
working collaboratively can forcé each party to evalúate and further de- 
velop their position or intention in a way that solitary work may not. 
The energy created by múltiple Creative minds can produce unexpected 
perspectives on the work resulting in more richness and depth in the out¬ 
come than that of one person alone. 

Reflections 

The constructivist-based notion that an artist whose work is worthy of 
critical attention should be ‘of one’s time’ assumes not only the artist’s 
awareness of contemporary issues along with the relevant developments 
in their specific discipline but also a willingness and a commitment to 
utilize the tools of the present. This does not mean tuming one’s back 
on tradition but rather extending it forward so that tradition comes to 
embrace the materials of the moment. 

The view of a technological laboratory as an inimical environment for 
art making is not only an outdated position but a counterproductive con- 
cept that inhibits the potential for significant progress in the arts. My 
personal experience suggests to me that the most exciting contribution to 
the future history of art would lie in the use of technology to implement 
advanced modes of expression that have their origin in the unión of art 
and technology. To arrive at this, one should be careful not to employ 
technology merely as a facile supplement to conventional art-making 
methods; in fact, it necessitates the complete abandonment of ‘carry- 
over’ techniques. If one is only interested in the technical accommoda- 
tion of previous studio practice then the opportunity to create a truly 
innovative art form will be missed. 

The potential for unexpected and relevant discoveries of historical 
significance is clearly inherent in an environment where one can combine 
the knowledge and skills of trained art practitioners with those of Com¬ 
puter scientists. Currently available technology has the ability to incor¬ 
pórate múltiple layers of sound, visual elements, and text with utmost 
precisión. I believe that a digital artist with the right synthesis of inspired 
creativity and technical skills could produce a work with the capacity for 
aesthetic richness that formerly one could have only experienced in the 
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operatic médium. A socially beneficial situation could evolve within the 
academic community by developing requirements for cross-disciplinary 
courses. The student programmer would encounter the basic cognitive and 
technical methods of the student artist and the reverse would occur as the 
art student would be exposed to similar aspects of training in computer- 
science and technology. The dialogue that would develop among the in- 
structors could be a useful barometer of their own cognizance of the needs 
and issues of the collaboration. Similar courses do exist at some institu- 
tions as electives or within a specifíc Art and Technology curriculum; 
however, I suggest that the courses be required in both artistic and scien- 
tifíc disciplines. Essential to the course would be discussions and reflec- 
tions on the ethical responsibility of the digital practitioner. 

I am optimistic that the current debate conceming the exclusionary 
situation that results from the employment of high-end technology will 
eventually produce a variety of positive Solutions; this would of course 
require the cooperation of technology manufacturers, govemments, and 
educational institutions to work together to raise the standard of accessi- 
bility. Ultimately, I intend the social impact of my work to be felt 
through its induction of subtly destabilizing our perceptual complacence 
since it is within the boundaries of our perceptual framework that we 
interpret and act within the world. 

Notes 


1 Encaustic refers to a painting technique which combines paint or pigment with mol- 
ten wax. The earliest encaustic paintings were made by Greek artists working in 
Egypt in the lst Century AD. 

2 Constructivism \ken-'strek-ti-vi-zem\ n: a non-objective art movement originating in 
Russia and concemed with formal organization of planes and expression of volume 
in terms of modem industrial materials (as glass and plástic) Webster’s Dictionary. 

3 Henry Hensche was instructor of the Cape School of Art, Provincetown, MA; he 
opened the school in 1935 and taught until his death in 1992. The focus of his teach- 
ing was the perception of light and colour as experienced in nature. Please see: A 
Painter’s Painter: Charles Webster Hawthome and George T. Thurmond by Lauren 
Rogers Museum of Art: http://www.tfaoi.com/newsml/nlm288.htm 

4 Documentary film featuring the encaustic technique of Marlena Novak; Ground Zero 
Productions, directed by Michael Hoffman, Hawaii, USA 

5 New Grove Dictionary of Music and Musicians, 2nd Edition, UK: 
http://www.grovemusic.com/grovemusic/home/index.html 

6 Sorious Samura won the Rory Peck Award and the Mohammed Amin Award for his 
documentary film “Cry Freetown”: it presents events that took place in Freetown, Si¬ 
erra Leone in January 1999: see http://www.cryfreetown.org/. 
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1. Novak, M.: Artist’s Statement. C&CRS-YOTA Gallery (2000), http://www. 
creativityandcognition.com 
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Jack Ox 


For over twenty years I have been occupied with the translation of music 
into sets of visual languages. This continuing evolution of language Sys¬ 
tems was needed in order to express the growing number of sound situa- 
tions created by composers in the twentieth century. The latter part of 
that century demanded a flexible expansión of parameters because of 
increasingly complex pattems. It was natural that I would find myself 
wanting to move from two dimensions into three because this move car- 
ried an exponential increase in the number of Systems available for possi- 
ble manipulation while translating the different structural elements within 
a musical performance. 

The Color Organ 

The 21 st Century Virtual Color Organ is a computational system for 
translating musical compositions into visual performance. 1 An instru- 
ment, like a musical instrument, it uses supercomputing power to produce 
3D visual images and sound from MIDI files, and can play a variety of 
compositions. Performances take place in interactive, immersive, virtual 
reality environments such as the CAVE (Cave Automatic Virtual Envi- 
ronment), 2 and VisionDome. 3 

Because it is a 3D immersive world the Color Organ is also a place - 
that is, a performance space. This interactive instrument consists of 
three basic parts: 

1. A set of systems or syntax that provides logarithmic transformations 
from an aural vocabulary to a visual one. This ineludes different col- 
our systems which correspond to elements within musical syntax. 

2. A 3D visual environment that serves as performance space and the 
visual vocabulary from which the 3D environment was modelled. 
This visual vocabulary consists of landscape and/or architectural im¬ 
ages and provides the objeets on which the syntax acts. 

3. A programming environment that serves as the engine of interaction 
for the fírst two parts. This part of the Color Organ is being created 
by David Britton. 4 
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Collection of Data: Analysis of Music 

The first part of the analysis task is to determine what are the structural 
parameters of the piece of music to be visualized, or in other words, what 
are the operating principies and which data sets should be collected? Does 
the composition exist within a diatonic/chromatic harmonio framework, 
or is it composed from layers of carefully chosen timbres? These two 
approaches mean very different things and are therefore visually depicted 
with completely different colour Systems. 

There are data sets that are contained in all of the compositions I had 
worked with until now with the soon to be discussed Gridjam. They in- 
clude pattems of rising and falling melodic lines, changes in dynamics 
(loudness), and also the rhythmic units and pattems including the initial 
‘attack’ of the notes and their articulations. This information is encoded 
in MIDI files in the Color Organ. 

Creation of Corresponding Data Sets: Visual Vocabularies 

Appropriate visual vocabularies must be found to express attributes of the 
music. This means that there is a metaphorical or structural relationship 
between the music and the images. Images are gathered by making very 
high resolution photographs on location and then detailed pencil drawings 
in the studio, often combining three or four photographs into one large 
view. It is important to make information rich, well-rendered drawings so 
that during the extensive processing to come they will hold their charac- 
ter and be recognizable. 

The original two-dimensional, hand-drawn images are used by the 3D 
modeller, along with the original photographs, in order to re-create them 
in three dimensions. The entire first organ stop was modelled by Richard 
Rodríguez. 5 I drew the texture maps with a real pencil at a large-scale 
which then were scanned into the Computer in pieces, reassembled elec- 
tronically, and applied to the surfaces of the models. 

Currently in the Color Organ there is one visual environment and vo- 
cabulary which corresponds to the idea of a ‘stop’ in a traditional organ. 
An organ stop is a particular voice in sound. In the future other artists 
will be invited to contribute to a collection of visual organ stops. For this 
first stop there are eight different desert landscapes gathered from real 
places in California and Arizona. Each one is connected to a particular 
family of instruments because the structure of the earth and rocks some- 
how mimics their sound production. Each image is itself a collection of 
data, containing content in both pattems of lines and colours and also the 
metaphorical connection to the instrument family. 
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Transparent Colour Systems 

The second part of the visual vocabulary developed is based in the appli- 
cation of a transparent layer of colour over the landscape image embed- 
ded polygons which are created over the virtual desert by the playing of 
MIDI (Musical Instrument Digital Interface) files. The information that 
these overlaid colour systems expresses is determined early on. 

The most recently created colour system is based on timbre, literally 
meaning the colour of sound. A vital component of music structured on 
timbre is the combination of specific, differentiated sounds, much like a 
painter can choose to use colour. Whereas the colour system I made 
which is based on the Circle of Fifths maps harmonio movement and 
quality in music which takes its structure from these concepts, the later 
system is effective with music whose actual sounds form the structure. I 
created a list of over 130 mixtures of RGB hues where families of instru- 
ments are represented by sets of colours in a graduated series, further 
modified by different imites’ and/or playing techniques’ visual equiva- 
lences. In order to visually equate timbre changes in the human voice 
instrument I created a vowel/colour system which describes timbre 
changes for vocal lines through an analysis of how and where vowels are 
made in the vocal tract. Timbre for a singer is altered by changes in the 
vocal tract shape which come about through changes in the vowel sounds. 

The Viewer’s Experience in the Color Organ 

When the performance begins the viewer/listeners are in a world of hand 
drawn landscapes which have been modelled into 3D. All of the land- 
scapes are in black and white with the sky completely black. As the music 
plays a three-dimensional coloured and image-embedded geometric struc¬ 
ture takes shape in the space over the landscape. This is constructed from 
fíat pictures of the landscape images representing the instrument families 
which produced them. They are coloured a specific hue, based on a timbre 
analysis of which instrument is being played and what the particular 
playing technique is at that moment. The saturation of the colour re- 
flects changing dynamics (loud and soft). These fíat strips of landscape 
are placed up and down in vertical space by their pitch. A higher pitch 
will be higher in space and a low pitch will be placed closer to the land¬ 
scape below. The width of the strips is controlled by the volume (attack) 
of the signal. After the music has been played there remains a complete 
sculpture which can be further explored in an interactive way. The viewer 
can move at will through the space and touch elements of the sculpture 
and hear the sound which originally produced it. 
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Collaboration 

Why is collaboration such an important part of the new century? With 
increased use of more and more specialized, complicated technology it is 
far less productive to be an artist delivering a monologue alone in the 
studio. We need each other in many different ways, and the reasons to 
work together are often the result of collaborative energy. When work- 
ing together in the same physical lab or space with other artists, ideas 
spring up like seedlings and all work seems to send out projectiles of col¬ 
laborative antennae. 

Before I carne to C&CRS at Loughborough, I had realized that my time 
of production using only studio assistants had come to an end. In the 
beginning, the Color Organ project was named after Quanta and Hymn to 
Matter, which was also the ñame of the music that I was planning to pro¬ 
duce in the CAVE. The programmer, David Britton, who tumed out to be 
my first major collaborator, was programming our project to perform 
only Quanta. It took the necessary, unexpected dropping of the first 
piece of music, and then plugging in of other MIDI encoded music in 
order to realize that what Britton and I were creating was a musical in- 
strument which should be played by many composers/performers. I also 
realized that Britton was my most important partner, far more essential 
than any one particular composer with whom I would be working. Of 
course new scientific collaborations keep appearing as we work, to fíll in 
the gaps of smooth operational procedure. 

MIDI music is a very accurate way to encode múltiple aspects of musi¬ 
cal sound and it operates inside the same style of systematic analysis that 
I have always relied upon. I map very specifíc valúes to other specifíc 
valúes created in the language of translation, which should have some 
kind of connection with the original, metaphorical or structural. I am, 
however, disturbed by the great missing element of MIDI, that of timbre 
or Klangfarben in Germán. The ‘colour of sound’ can be read as formants 
in auditory analysis. Clarence Barlow, an intemationally known Computer 
composer, and current composer project in the Color Organ, has made 
acoustic orchestras actually speak in human terms, by determining the 
amounts of tuning and which notes to play through Computer formant 
analysis. 

By adapting current techniques of speech analysis to timbre analysis, 
especially with vocal parts, I believe the Organ will achieve a giant leap 
in functionality. This idea originally carne up when I was engaged in in¬ 
tense conversation with Pip Greasely at the Creativity and Cognition 
Research Studios (C&CRS) who pointed out that a fair amount of re- 
search had happened at Loughborough. This thought has become a focus 
of intent for me. I very much want to retum to Loughborough to try and 
install speech recognition capabilities into the Organ in such a way as to 
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signal the Virtual Reality (VR) graphics programming to the correct hue 
of the visual structure which is created by the MIDI information. 

There are other pressing reasons to retum to Loughborough. Greasely 
became intrigued with the colour system I created as an equivalent System 
to timbre changes. He wants to compose a piece of music using this col¬ 
our system as the vocabulary. I would have to create, or work in another 
collaboration with an architect, a new Organ ‘stop’. This VR architec- 
tural environment would serve as the visual vocabulary and 3D perform¬ 
ance space for Greasely’s musical composition. 

Performing collaboration possibilities 

Plans are currently being worked on to realize an improvised musical jam 
by players located at different geographical points on the AccessGrid in 
the US, with both the MIDI controlled 3D visualizations and synthesized 
sound files coming together in any connected immersive interactive envi- 
ronments, such as the CAVE, VisionDome, or Immersadesk, that are also 
connected by the Grid. This experiment will be called GridJam. At the 
present moment Boston University and the High Performance Comput- 
ing Center at the University of New México are in the future plans. 
There has been a lot of development on Intemet2 for the sending of 
real-time video and many conferences, such as the Chautauqua series 
from the National Computational Science Alliance in the US, have be- 
come normal. However, it is much more difficult to send 3D graphic and 
3D sound files in real-time. We believe that the Color Organ offers a 
unique application with which to develop the communicative capabilities 
of Intemet2. SuperJANET4 is the British equivalent of the AccessGrid 
and both are connected through Leeds University and the University of 
Illinois, Chicago. This means that we are able to pursue GridJam between 
the UK and USA. 

Internet stillshot.net project 

I have been working during the last six months on an Internet project 
which is designed to help support complicated computer/electronic pro- 
jects that are expensive to do and with which it is difficult to earn 
money. Unless these projects are heavily supported through grants and 
institutions it can be challenging to find the necessary resources. 

My own history of making large projects has included the selling of 
material objects such as prints, drawings and collage/paintings. I have also 
developed various methods of print making which are well integrated into 
the actual production of the finished electronic project, or come directly 
from it in the form of still-shots. This is a wonderfiil way to support the 
work. It actually finds and nurtures supporters when they can acquire and 
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live with pieces of something bigger and more complicated. It also pro¬ 
vides a way to exhibit very technical art works in non-technical envi- 
ronments. 

Múltiples are not very useful without a way to sell them. I have been 
exhibiting in commercial galleries for many years and have found them 
increasingly useless in most things that an artist would need, not the least 
of which is selling. I know that the Web should be able to gather collec- 
tors and supporters together, without the limited valué of a real gallery 
space that can only be in one particular city in the world. 

It seems as if the power of the Internet could be used to market a very 
special, small comer of the art world to a large geographical area. There 
have certainly been many attempts to market art works, especially 
prints, on the Internet. However, the Online galleries I have seen were 
trying to sell a wide variety of work to the general public. I want to fínd 
and become a point of interest for collectors who are interested in a 
much bigger picture than a small artwork on their wall. These people 
should have the kind of passion for contemporary art that they would 
derive added pleasure from having their purchases support something 
which has a greater importance. 

The site which I hope will solve some of these problems is called still- 
shot.net and is currently under construction. Each artist represented on 
the site will have to provide a web versión demo of their multimedia- 
electronic project as a link to their own site. This site will show art that 
is meant to be seen on the Web with still-shots from that particular pro¬ 
ject for sale as printed múltiples. Because the pitch of the site emphasizes 
the added benefit of supporting an artwork that you believe in while en- 
joying a piece of it on your own wall, we will even invite them to pay 
more than the offered price as added support. Thus, in the US at least, we 
will be able to give them a tax deduction because the site is located on a 
server belonging to the non-profít organization, New American Radio. 

I am speaking about stillshot.net here because this too is a point of 
collaboration with the YOTA grant winners because I have found at least 
three possible participants. These artists are Emest Edmonds, Mike 
Quantrill, and Dave Everitt. 

Reflections 

In order for an artist to get access to the kinds of supercomputing tech- 
nology needed in order to work in the immersive environment of the 
CAVE it is necessary to convince the scientists who have these machines 
that your Creative project will somehow push forward the research enve- 
lope. When Dr Larry Smarr 6 visited my New York City loft and invited 
me to come and work in the CAVE at The University of Illinois at Ur- 
bana-Champaign, he said that he was interested in “bottom feeding” and 
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when things became easy to do he would move on. I believe that he gave 
his very generous support to the Color Organ because we were trying to 
do diffícult things and in solving these problems, the technology would 
move forward. 7 

I think that artists do have a lot to offer scientists when they are col- 
laborating with them because, for instance, artists are trained to think in 
metaphoric languages. The discipline of scientific visualization is fast 
growing. It is not so diffícult to connect one database to another in a 
Computer, but knowing which valué corresponds to what is where artists 
can be very helpful. I have seen many Computer programs at SIG- 
GRAPH 8 attempting to transíate musical information into visual images 
which basically gave one very little sense of the structure or meaning of 
the sounds. The realm of metaphor is a subjective world and Science is 
not so practiced in using it to carry meaning, however effectively it can 
work within the human conscious. I suspect that the systematic use of 
poetic metaphor is one of the strengths of the Color Organ. 



Figure 24.1 The Color Organ: Strings landscape © Jack Ox 


The image in Figure 24.1 is a view from Fonts Point, Borego Springs 
near San Diego, California. These hills represent the family of strings 
because if one were to track the motion of the bow over the strings the 
mapping would look similar to these low desert hills. 
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Figure 24.2 The Color Organ Inside Strings landscape © Jack Ox 

Figure 24.2 is a still-shot from down inside the strings landscape, 
looking towards piano ridge and woodwinds with vocals behind. Here the 
music has not yet started to play or be visualized over the black and white 
three-dimensional landscape drawings. 

Notes 

1. Ox, J., Britton, D.: The 21 st Century Virtual Reality Color Organ”, (2000) IEEE July- 
September. http://www.computer.org/multimedia/mu2000/u3toc.htm 

2. http://www.evi.uic.edu/EVL/VR/systems. shtml 

3. http://www.elumens.com/products/visiondome.html 

4. David Britton is Chief Technical Officer of Sputnik7 and co-creator of the Color 
Organ. 

5. Richard Rodríguez is a programmer at Sputnik7 and 3D modeller for the Color Organ. 

6. Larry Smarr is first director of the California Institute for Telecommunications and 
Information Technology in San Diego, California: http://www.calit2.net/index.html 

7. Robert Punam from Boston University: http://scv.bu.edu/SCV/scv-brochure.html 
was able to come on board to do the Color Organ’s 3D programming and also as a 
collaborator with “Gridjams” because of Dr Smarr’s support. 

8. The intemational conference of graphic arts and design:http:// www.siggraph.org/ 
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Anthony Padgett 


I am an artist and philosopher who has worked on restoring monuments 
in the Holy Land and teaching comparative religión. I explore the link 
between mystical non-dualism - that is, experiencing everything as one 
and moral dualism - that is, the conflict between opposites: good and 
evil. I attribute abstract process to the non-dual (the universal, aesthetic, 
energy and flux) and fígurative product to the dual (searching for a fíxed, 
human-based, form and meaning). 

Two views of nature are given in my work. The non-dual has no dis- 
tinction between the natural and the technological. All is One in our in- 
ner nature, before we divide it by focusing on concepts. The dual has a 
subject-object relationship to fígurative representations of a nature that 
is in contrast with technology. 

I seek to artistically link the dual and non-dual in order to express that 
we move between the perspectives - the human condition. My theory is 
that primitive creativity was non-dual. It was an aesthetic, en virón- 
mental, process: for example, design, music, dance and building dwelling 
places. Dualistic, fígurative art emerged as part of a search for a fíxed 
meaningful product. The fígurative representation gave a dualistic, sub¬ 
ject-object relationship. Faith in the dualistic product (the Gods) was 
established but it became apparent that this was not enough and a move 
was made to link back to the original process. Throughout history the 
psyche has unconsciously tried to balance the dual and the non-dual, the 
fígurative and the abstract. 1 

My overall work joins traditional and futuristic technologies. My work 
was originally ‘dualistic’. It was sculptural and expressed my ideas and 
experiences in a narrative, meaningful, sculptural diary. After I had a 
mystical experience I found I could not adequately express myself 
through sculpture. I began to have another form of work in abstract ex- 
pressionist paintings. These were an attempt to link back to the non- 
dual, aesthetic activity. By stilling the mind in meditation the pen dances 
and the forms produced gravitate towards innate, natural forms. 

These abstract expressionist drawings were to look for universal forms 
of design. The works were intended to reach a very natural aesthetic 
level. The idea was to draw without imposing any ideas of shape, colour 
or composition in order to see what natural forms aróse from the uncon- 
scious mind. This was not automatic drawing as the artists were still wil- 
fully Creative. This abstract non-dualism was taken further in the sensor 


219 

L. Candy et al., Explorations in Art and Technology 
© Springer-Verlag London 2002 


220 


Explorations in Art and Technology 


work described later. This is physically interactive and blurs the sub- 
ject/object dualism. You are the work that you produce in this aesthetic 
and rhythmic experience. 

Residencies 

I took part in two C&CRS residencies at Loughborough University, one 
as part of the COSTART Project funded by the UK EPSRC Research 
Council, the other, AA2A (Artists Access to Art) supported by the Arts 
Council of England. In the AA2A project, four artists took part, two 
male and two female: Marianne Davis, Mike Harte, Sarah Pace and my- 
self. 



Figure 25.1 Drawing with the Soft-board 


Abstract Expressionist Experiment 

The experiment served as an idea for a larger experiment. Drawings were 
made with felt-tip pens on a Computer drawing board. Each one was made 
after a period of meditation. They were recorded in real time and can be 
played back at different speeds in sepárate colours. The males covered 
the board and the females worked in smaller areas. One person noted that 
this was like when boys play over the whole playground and girls play in 
just one comer. The four drawing sequences began with different activi- 
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ties, for example: scribbles, ares and borders, and ended with the aspeets 
linked together. All the participants took Eysenck psychology tests [1] 
in order to see if personality affected drawing style. These tests gave 
similar readings. 

The Sensor Design and the Virtual Reality Performance 

The fírst phase of my work using the Sensor System was a C&CRS pro- 
ject at Loughborough University under the COSTART project resideney 
scheme [2]. Mike Quantrill wrote the software for the system and pro- 
grammed the work. In the second project, the Virtual Reality Perform¬ 
ance, Simón Nee gave technical support for my work which was also sup- 
ported by Arts Council of England Lottery funding. 

Sensor beams are located on each side of an ankle high frame. The 
frame is in front of a large screen, onto which the sensor design - a basic 
shape - is projected. One person walks to one of four directions in the 
frame and extrudes smaller basic shapes (up/down and left/right) on the 
screen. Another person rotates the shape whilst small shapes are added by 
the walking person. 









Figure 25.2 Sensor System: position and sound sensing grid 

The Sensor System uses primary shapes, colours and actions in a com- 
plex design system that raises a natural aesthetic response. The work is 
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geometric but is also very free. It is a communal aesthetic creativity that 
uses two-dimensional shapes in three-dimensional space. These results 
could not be visualized and were unexpected. 

In a natural way the participant does not interpret the Creative proc- 
ess. You use your whole being in the system. It is a very immediate expe- 
rience as you are within your creation. The work is a non-dual, aesthetic 
activity that does not need an end product but can be used to produce an 
artistic image. The interface between subject and object is blurred, as is 
the idea of process and final product. 

The "Virtual Reality performance" involved participants and a system 
of sensors that record their movements and then reacts visually and with 
music. The animated sequence was constructed but the sensors were not 
programmed. Using the systems video projector, a performance was made 
of how, ideally, the system would work. The experience begins with a 
2D/3D monochrome sea. We symbolically move between the dual sky 
and the non-dual sea. Technology joins nature, in this sunset. 

If the participants remain still they sink into a sea of non-duality and 
colourful 2D Jungian mandalas [3] emerge to musical harmonies. Through 
meditation you intemally connect back to the abstract non-duality. As 
soon as someone moves then the shapes will go and the sea will reappear. 

If the participants move then they will build a monochrome 3D Freu- 
dian tree of duality (adapted from 3Dcafe.com) that reaches a stasis to 
ascending notes of music (Becoming of Being). This is technol- 
ogy/morality seeking an end product. The tree will decay back to the sea 
if the people do not move, so they must continually move to stay at the 
highest point of duality. This is like life and death. 

The overall experience expresses the movement between the non-dual 
(etemal) and the dual (temporal). This transition is the closest that we 
can get to the One. It is 2D/3D, abstract/figurative, aesthetic/symbolic, 
process/product. 

The Sensor Theism links non-dual and dual in the transition between 
process and product. The participants’ movement generates a meaningful 
object. By being still the mind connects back to the universal, abstract 
process. This aesthetic link contrasts with the historical narrative link 
that I made on Millennium Eve at the Golden Gate, Jerusalem - where 
the Messiah is supposed to arrive. The permanent object produced there 
is also very fragüe - like the transition point between the dual and the 
non-dual. 

Since that work I now think that the non-dual links to 3D interiors and 
the dual links to 3D exteriors. This means that the non-dual is an interior 
spirituality (intemal space) and the dual is an exterior spirituality (exter- 
nal space). The C&CRS residencies broadened my practice so that I could 
contrast interactive technologies (intemal space) with static Computer 
manufacture (extemal space). 
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Spiritual coincidences occurred in the work. I meditated before making 
each whiteboard drawing. In the first meditation I had a visión of the 
head of Apollo (God of Prophecy and the Arts). 

In the theism sensor conclusión I was looking for universal forms of 
design. Unintentionally, I produced swastikas and mandalas, which are 
mystical Hindú and Jungian symbols. After seeing these appear, then I 
began to have telepathic experiences. In the interactive sensor design the 
basic shape in the centre of the screen corresponded to the basic circle in 
the centre of my abstract expressionist work. This gave a link at a deep 
psychological level. 

In the future, I would like to make performances where the audience 
participates to produce permanent forms and temporary experiences. 
Abstract aesthetics would intertwine with fígurative, meanings. I would 
like to use technology in natural settings to break down distinctions 
whilst simultaneously showing them to be there. 

Reflections 

Digital technology can blur the distinction between the artist and the 
Computer program. A conflict occurs between the free will of the artist 
and the following of a program’s laws. Does the experience of artistic 
freedom belong to the programmer or the participant within the pro¬ 
gram? This conflict links to fundamental spiritual perspectives, where 
dualism is free human choice and non-dualism is Karmic Law. 

Environments for Digital Art Practice 

Either the use of art-creating systems will diminish the uniqueness of art 
creations or the Computer options will be so great that there will be a 
need to find the most satisfying aesthetic experiences and artistic mean¬ 
ings. 

Teams of artists and technicians will work like film crews (like the 
games industry) to develop projects of use in industry or of marketing 
valué to industry. The situation will give a división similar to that be¬ 
tween commercial cinema and art cinema. 

Ultimately digital art will be aesthetic and the meaningful use of digital 
systems will be in developing bio-medicine, vehicle design, simulation, 
etc. The way for art to link to meaningful producís is if the aesthetic 
systems also have practical, spiritual and psychological results. 

Technology Opportunities for the Future 

Spiritual creativity may be a new recreation where technology can en- 
hance spiritual understanding and experiences. Aesthetic spiritual sys- 
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tems, e.g. guided meditations can be made. Systems designed to encourage 
creativity, and mental health might be designed. Cióse monitoring of 
psychological implications would be required, as introducing explicit 
‘meaning’ to these artworks could be a dangerous form of brainwashing. 
The potential for use of virtual reality in psychic development might 
also be hamessed. 


Notes 

1. Other sources are extremely diverse. These range from philosophers (Parmenides, 
Plato, Porphry, Kant, Hegel) through studies of religions (Hinduism, Buddhism, Zo- 
roastrianism, Judaism, Christianity, Islam, Mysticism, Theosophy) to studies of art 
movements (particularly Cubism, Futurism, Vorticism, the abstract work of Mon- 
drian, Kandinsky and the Abstract Expressionism of De Kooning and Rothko). An- 
thony’s work is also based on his questioning the nature of his own mystical experi- 
ence and although there are many books on non-dualistic experience few of them of- 
fer a good critique of the mystical. An excellent example of the división between the 
dual and non-dual can be seen in David K. Clark and Norman L Geisler: Apologetics 
in the New Age: A Christian Critique of Pantheism, Baker Books (1992) 
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Practice 

Michael Quantrill 


Recently I have had a number of opportunities to explain my work to 
others and I have been surprised by how difficult it has become to articú¬ 
late it. This is an especially thomy question for me, not least because it is 
my struggle to communicate the meaning and motives for what I do that 
forms the basis of the work itself. 

Communication occurs in many forms. Mostly this is translated by 
the mechanisms used to carry it. I refer not just to the extemal and ob¬ 
servable. These mechanisms begin at the moment the desire or impulse to 
express something in a tangible form occurs. It has also become increas- 
ingly clear that methods exist that approach a means of communication 
that we cannot easily explain, but are undeniable by our experience of 
them. These methods inelude the processes of drawing and movement. 

One view of the drawing process is that it is the search for meaning. A 
conscious investigation of a space “in between” that results in transfor¬ 
maron and the emergence of insight. When absorbed in the drawing 
process, something occurs that is compulsive and intense. One response 
to this is to make marks on paper. However, the making of marks is sim- 
ply one way to try to express the process of transformation that is oc- 
curring. 

But, what is really going on here? What is this transformation? I 
have tried to grapple with answers to these questions for some time now. 
It seems quite certain that the truth will never be really known but maybe 
we can get cióse enough to make the joumey worthwhile. Drawing has 
always proved to be such a revealing process. I have thought about what 
makes this so. To my mind it is the immediacy of the process that gives 
it the power to investígate and reveal. From the impulse to the mark 
there is no intermediary that actively transforms the intention. I cannot 
offer any explanation of why this is so, but I accept that it is so. 

I have been involved in the process of drawing from as early as I can 
remember. It is a behaviour I have engaged in instinctively rather than 
analytically. It has always been a testing, groping process. This has left 
me with something of a dilemma as I have a strong feeling that digital 
technology offers possibilities for the artist that can be enlightening, but 
by nature it demands an algorithmic predetermined input where all variables 
have been considered beforehand. My desire is to reconcile these two 
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very diverse mindsets and explore the possibilities that emerge. Reflect- 
ing on this, it seemed very appropriate to use drawing as the process with 
which to explore human-computer integration and to search for ways to 
enable the technology to be used as a médium during my residencies at the 
Creativity and Cognition Research Studios [1]. 

I believe digital technology offers new ways to transíate and trans- 
form. In human terms, this involves the translation of our intentions, our 
goals and our State. 1 With regard to machine media, it takes the form of 
translation and transformation of new media and machines from a purely 
functional context into a context where their architecture itself is an 
additional contribution to Creative works . 

My approach is to use drawing as a gateway to exploring these possi¬ 
bilities. Specifically I am using it to explore the notion of hu¬ 
man-computer integration. The idea is to use the properties of comput- 
ing machines to enable forms of expression that are unique to a hu- 
man-machine environment where the human is the focus, but the expres¬ 
sion is a composite of both human and machine, in this case a computing 
machine environment. 

Residencies 

My connection with C&CRS has been a very fruitful period and has in¬ 
volved a number of residencies over the last three years. Before I go fur- 
ther, I will say something about my work and the motives behind it. 

Drawing with The Soft-board 

One of the devices I have used is called a Soft-board [2], a whiteboard (4 
ft by 3 ft) connected to a Computer. The whiteboard is similar in design 
to any conventional whiteboard except it has a láser matrix across its 
area. There are four colour pens as well as small and large erasers. The 
láser matrix enables pen and position data to be transmitted to the Com¬ 
puter. The application program on the Computer looks similar to a 
drawing package. There is a re-sizeable window, which maps to the physi- 

cal whiteboard. The resolution is high (4000 x 3000 points approxi- 
mately). Any actions made at the physical whiteboard are immediately 
represented in this window. Drawings are entered onto a “page” using the 
four pens. A page is one virtual workspace displayed on the monitor. A 
set of pages forms a sequence. When any mark is made it is recorded as a 
set of points for the current page. Both positive pen marks and eraser 
events are recorded. At any time a new page can be generated as a new 
blank canvas or inclusive of the previous page’s marks. The Controls for 
starting and stopping recording and entering new pages are situated both 
at the whiteboard and within the window on the Computer. This enables 
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completion of a whole sequence with pen in hand, never having to touch 
the Computer. 

The drawings are made at the whiteboard. However, due to the integra¬ 
ron of a computing machine, the Creative process is fused with a ma¬ 
chine interpretaron and so the final piece is an inseparable intertwining 
of human and machine processes and the works cannot meaningfully be 
deconstructed into the human and machine parts. Really, what is going on 
here is that one process is occurring in a natural, instinctive way, the 
conscious progression of work from sketchbooks, and another parallel 
process is occurring under the surface. This ‘under the surface’ process 
resulted in a time-based dimensión, amongst other things, being added to 
the work that was not expected at the start of the process. 

It is important to emphasize that the work with the Soft-board does not 
use an input device obviously designed for a Computer, such as a graphics 
tablet or mouse and that complete freedom of movement is enabled in 
the space that the work takes place. Such freedom of movement enables 
a Creative space to develop that allows the work to progress without an 
awareness of the constraints usually associated with electronic media and 
the need to make allowances for them. This space is a dynamic, integral 
part of the Creative process. 



Figure 26.1 Soft-board Drawing © Michael Quantrill 
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The Sensor Grid Interaction 

In 1998 I worked with artists, León Palmer and Anna Heinrich to de- 
velop software for an array of infrared position sensors. Their work has 
involved high-resolution data projection onto various surfaces. In this 
case they wanted to back project the view of a comer of a room which is 
deconstructed as people move around a space. This was exhibited at the 
Under Construction exhibition held at Loughborough University [3]. 

The experience of using this space coincided very well with the ideas 
that were forming firom the work with the Soft-Board. For this and other 
reasons it was decided to build a permanent array of sensors, referred to as 
the sensor grid. The area is approximately 12 ft by 12 ft and the array of 

sensors is an 8 x 8 grid connected to a Computer. A display is projected 

onto a screen on one side of the sensor grid and a sound system is also 
connected. 

The search now began for a process akin to drawing that could provide 
the same lines of enquiry without the cognitive load imposed by a con- 
nection to a Computer. The process tumed out to be that of movement. 
At the outset the outcome of any use of this space was not defíned, as the 
nature of any development and use is a product only of this environment 
and to impose expectations upon it would be to defeat the purpose. The 
prime concern is to create an environment where Creative works can take 
place as a function of a person’s movement through the space. Move¬ 
ment was chosen because of its parallel to drawing. As children we quickly 
intégrate movement into our world and it becomes deeply embedded in 
our being. We do not utter conscious commands to transfer the energy 
needed to reposition our bodies. Our minds act by stealth. We see, we 
feel, we desire and before we are aware, we move. The underlying process 
of movement is often ignored and yet is an intensely informative expres- 
sion. The nature of any ‘drawings’ reflects the interactions with the me¬ 
dia that underpin this process. 

Focusing on movement as input means that the participant can be un- 
aware of the physical connection to a Computer. They move as they 
wish. They go where they please within the system. However, the Com¬ 
puter is able to record and analyze in parallel with the movement and in 
reaction to it. This means that Creative functions can be implemented 
within the Computer that are part of the overall system including the 
participant but without their explicit control. The Computer in effect 
acts by stealth. 

From the start it seemed clear that to progress these ideas it would be 
paramount to discover a language that encompasses both the individual’s 
role and aims as well as the system attributes, form and context. This 
language will be a composite of the individual, the machine and the space. 
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Figure 26.2 Artwork from sensor grid © Michael Quantrill 

Some first steps are a series of ‘sketches’, or preliminary programs, 
constructed to experiment with the sensor grid. To begin with, simple 
geometric shapes form the basis of the visual data. The workstation can 
produce very attractive and complex representations of real world objects 
but these are loaded already with metaphor. Of course, geometric shapes 
embody metaphor, but less so perhaps. The idea is to reduce visual com- 
plexity by using shapes, colour and lighting in ways that are not in them- 
selves inherently complex. This allows the process of moving and sen- 
sory co-ordination to evolve simply and naturally. Some of these 
sketches were developed in collaboration with Dave Everitt [4], It be- 
came clear that there are a number of ways to use the System: 

• use direct and event-driven immediate feedback: e.g. a sound is trig- 
gered as a beam is crossed 

• Use periodic/continual event and/or process-driven feedback: e.g. 
the more a person moves about, the more a certain image changes. 


Time-based feedback as a function of stored and processed data: e.g. a 
Tandscape’ or map, is built up over time from the density of movement 
about the space. Movement through time is thus translated and realized as 
a map across the space. Any or all of the feedback will be integrated 
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within the system. This feedback will form part of a trace that cannot be 
reversed or erased. It will become part of the work. This trace itself may 
well form part of further feedback, which itself becomes part of the work. 
This may continué in a recursive fashion so that the work grows con- 
stantly and continually changes form. At each level the experience of the 
individual using the system will change as this Tandscape’ changes 

From the initial responses to the experience of using the Soft board, 
through the fírst experiments and sketches with the sensor grid, a path is 
emerging that I believe is going to be rich to explore. The prospect of 
human-computer integration raises many questions and we have, as yet, 
few answers. It is hoped that ways can be found to use the unique proper- 
ties of this technology as a médium. An attempt is being made here to 
create an environment that is intense, dynamic and allows the technol¬ 
ogy to inform the work. The intention is to use the underlying médium 
(the machine) without imposing metaphors from traditional art media. 
This is no trivial matter and much is still to be defíned and gleaned from 
the process. What is clear, however, is that this space has real potential 
to provide opportunities for artists, or any individual with intent, to fínd 
ways of expression that may be surprising and informative on whatever 
level they wish to permit it 

Notes 


1. ‘State’ here refers to complete our mental, physical, emotional State along with any 

other classification of what makes us who we are. 

2. The additional contribution comes from the fact that the architecture forms part of the 

médium for the work. Therefore, the effect is as with any other médium, in that it acts 
as a carrier and the carrying process has an observable effect on the message: e.g a 
drawing made with a pen will emphasize different facets of the Creative process to a 
drawing made with a soft médium such as charcoal or paint. 
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Juliet Robson 


A main area of my art practice that interests me is the deconstruction of 
the ‘norm’. I am concemed with how the construction of normality in 
society and culture affects a body that is labelled ‘abnormal’. In 1998, I 
was artist-in-residence with The Gallery of the Future, culminating in an 
exhibition at the Loughborough University School of Art and Design 
Gallery [1]. The main criterion for the residency was to incorpórate new 
technology into the work. For this, I made the installation I cali Norman. 

Norman 

I wanted to make an installation that had a temporary live presence, and 
to create a space that, at first glance alluded to the supposedly cool uni¬ 
versal valúes of aesthetic architectural judgment, but a space that did not 
immediately reveal its function when devoid of my presence. The piece 
references Le Corbusier’s Modular Man, which was devised in 1947 [2]. 
Modular man presents the human body as singular and universal as type. 
In attempting to subvert this architectural standardization of the body, 
Norman was a space in which I determined the boundaries of what is de- 
fined as the norm. 

Projected onto the back wall of the space was an animated image cre- 
ated by using a system normally used for medical and sports research. I 
wanted to explore how this technology traced the moving body by at- 
taching sensors to myself and travelling on the floor without my wheel- 
chair. The CODA system [3] is normally used to find out how the fine 
detail of someone’s language of movement has changed through injury. It 
is also used to improve athletes’ abilities by refíning technique and iron- 
ing out inconsistency by standardizing and categorizing physical language. 

I used CODA to map a language of movement that is seen as ‘wrong’, 
and projected the image onto the back wall. What you saw was an ab- 
stracted animated stick figure, ambiguous and difficult to immediately 
identify as a human body. The sensors were attached to my upper body, 
head, arms and hands. I created a trajectory of my walking movements, a 
trajectory that challenged the vertical expectations of an able-bodied 
audience. 

Projected onto the floor were architectural plans of a higher education 
building that I attended as an undergraduate. These architectural plans 
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were created in collaboration with an architect. The plans were colour- 
coded, dark blue to indícate the areas of the building that I could gain 
access to in my wheelchair, and light blue to depict the areas of exclusión. 
The white painted square on the floor, containing the architectural pro- 
jection, was mapped by blue construction lines relating to the dimensions 
of the gallery and installation. As the animation continued up each storey 
of the building, the light blue increased more and more, my presence be- 
ing defined by the areas that excluded me, rendering me socially and cul- 
turally invisible. 

When moving around the space I would try to stay within the mapped 
out blue lines on the floor, an impossible task since they were not wide 
enough to contain my body. I was attempting to fit into an architectural 
dimensión that was not designed for this type of body and movement. 
When the figurative projection and my attempts to stay within the 
mapped lines were seen together it became obvious that they were one 
and the same movement. 

While moving around the map I started a dialogue with the audience 
and invited questions about the piece and what I was doing. As I moved to 
the centre of the space I finally became immersed in the architectural 
projection on the floor, at which point the Tive presence’ was removed 
until the next designated time. 
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Figure 27.1: Installation Norman Figure 27.2 Shopping © Juliet Robson 

The installations in Figures 27.1 and 27.2 took place at Loughborough 
University Gallery and in Loughborough Town respectively. 

Artist Residencies 

I found the process of my residency with Gallery of the Future diffícult 
but interesting and I leamt a great deai. This was my first excursión into 
using digital technology not just as a facilitator, but as a Creative and aes- 
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thetic tool central to the work. Access to digital equipment was a huge 
asset. However, fínding technical support was more problematic. Univer- 
sities are a great resource for equipment but actual human support can be 
hard to come by. Everyone, particularly it seems technicians, are over- 
worked, and my problems were exacerbated by the fact that not having 
used digital technology before in this way, I did not know the range of 
possibilities and options at my fíngertips. A great deal of time was spent 
having an idea, then trying to find relevant people to tell me if it was 
realistically feasible and achievable. Often the technology needed for my 
idea was under development, but was not yet at a stage to be useful. 

It took some time to develop the concept, and find relevant and will- 
ing people who had the time to help me realize it. Although at the time 
this process felt frustrating, in reality it meant that I arrived at a concept 
I was totally committed to, knew was realistic and achievable, and one in 
which the role of technology was valid and integral to the piece, rather 
than gratuitous. In many ways for me “Norman” was an ambitious piece 
in conceptual terms as well as technical ones. I felt that I was able to push 
forward my artistic development and create a strong basis for further 
work. 

In 1999, I was offered a residency at C&CRS, also in Loughborough 
University as part of the Artists Access to Art Colleges (AA2A) Scheme 
[4]. There was no pressure to make a piece for exhibition so I was able to 
use the time to explore further ideas related to Norman and develop my 
practice. Although money was limited, which, because of being freelance 
was an issue in terms of how much time I could spare, there was a wide 
range of resources, and technicians were specifically allocated to the indi¬ 
vidual artists involved. This meant I was able to experiment with new 
ideas, and leam the basics of digital video cameras and editing applica- 
tions. 

Having a technician allocated to me who was enthusiastic and inter- 
ested was invaluable. The residency had been structured so that the roles 
of everyone involved were clear. Simón Nee’s role was to support me 
technically so that I could realize my intentions. We were both very clear 
about our remits, and because of this at times we were able to step outside 
the agreed boundaries of the formal relationship, exchange ideas, talk 
about the concepts behind the work and whether they were valid, without 
having conflict about issues such as ownership. This was particularly use¬ 
ful to me since other artists doing the same residency had opportunities 
to brainstorm with each other and exchange information. Because of 
limited access to wheelchair users within certain areas of the university I 
was based in a different department, and felt isolated from information 
sharing, brainstorming and slightly dislocated from the scheme in general. 

I wanted to develop my exploration of ‘normality’ and context; to 
this end I decided to take the language of movement used in Norman and 
put it into a completely different and public space, where I relinquished 
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control over environment and perception. I made myself a list and went 
shopping without my wheelchair chair at a local shopping malí. It took 
me about two hours; my shopping list included buying a Mother’s Day 
card, trying on a pair of high heeled shoes and buying a cup of tea in a 
cafe. Before getting out of my chair in the shopping malí, I had a mo- 
ment of doubt about the position I was about to put myself in. I felt, 
however, that by making myself vulnerable, my audience would be more 
open to a dialogue. 

The installation of a stair-lift in the Computer Science Department 
means I now have access to the same areas as the other artists and uni- 
versity staff. This made a tremendous difference and the whole process 
felt much more inclusive. I felt much more in control and autonomous. 
In general, it greatly enhanced the whole experience. However, the avail- 
ability of human technical support is again limited, which was an issue 
because I need to work with a technician who is familiar with the software 
in order to achieve professional looking interpretations of the work for 
presentation and exhibition. We solved this problem by fínding a 3D 
designer who wanted access to equipment and programs to improve his 
skills, and who wanted to expand his design portfolio by working on a 
professional project. Time for this was in part paid for by the funds put 
aside for studio time and in part paid in kind through access to equipment 
and work experience on the project. 

Reflections on Digital Technology 

For me, digital technology means that ideas that previously have been 
too expensive or impractical can be realized reasonably cheaply and effi- 
ciently, and I can have more control over what I make. Not only that but 
documenting work and administrating has become easier and more man- 
ageable, the number of people and cosí involved has been reduced, 
through use of small scale video cameras and digital editing programs for 
example. 

Up until now I have used technology mainly as a facilitator to help 
me achieve the required result or as an administration tool; however, 
recently there have been exceptions. One of these was the animated fig¬ 
ure in Norman where the reason the technology was developed (the stan¬ 
dardizaron of physical movement) and not just the end product, was 
integral to the idea and concept of the work and not solely as an aes- 
thetic. 

Since using digital media the lines between process, the work and 
documentaron have begun to blur. The Shopping video has been used as a 
piece of documentaron, and a film in its own right. The material will be 
edited again and used in further installations. Distinctions between tradi- 
tional médiums used for documentation in my practice and what consti- 
tutes the artwork are merging. In addition, websites have not only enabled 



Deconstructing the Norm 


235 


my work to be shown to a larger and global audience but allow me access 
to the work of other artists. This helps me fínd a context for myself. 
Here the line between what constitutes exhibition and documentation on 
the Internet begins to blur. 

As an artist with a disability the relationship between technology and 
my work is more complex. New technology obviously helps in creating a 
level playing fíeld for disabled people in areas such as communication and 
certain art genres. There are also advantages in areas like the Internet 
where you have control over your identity and how you (re)present your- 
self to other people. You can be defíned by aspects other than your dis¬ 
ability if you choose, and avoid misconceptions and assumptions that 
often label people with impairments. However, I see problems in denying 
aspects of yourself and creating a “normative” identity, that is, one that 
has been constructed because of a perceived need for an acceptance by 
the majority group. You can choose not to risk being defíned by your 
impairment, the danger in that being that the cultural and social invisibil- 
ity of disabled people and its effects can be perpetuated. 

I am also wary of the trend from some arts organizations that implies 
or assumes that all disabled artists do, or in the future will, use new tech¬ 
nology to produce some or all of their art work, indicated by the increase 
in schemes targeted at digital media and disabled artists. This conjures up 
for me the (admittedly extremist) image of artists with disabilities sitting 
in a room in front of a Computer all day, only showing work on line, 
communicating with the outside world electronically. 

Looking at theories on disability and technology in employment is 
useful in reflecting on the impact of digital technology on art practice in 
general. Alan Roulstone reflects that the potential of digital technology 
for interactive functions and rapid dissemination of information offers 
new working environments and opportunities for disabled people [5]. The 
scope for the expression of abilities that new technology permits, may in 
some cases allow for a redefinition of one’s disability. For instance, 
voice-activated computers, large font text facilities, design programs, 
ergonomically designed equipment, editing programs and so on can allow 
disabled people to use their potential more fully than previously possible. 
Technology enables disabled people not only to perform functions but 
also to use abilities formerly excluded by disabling environments. How¬ 
ever, the framing of the development of new technology up until now 
has come from people working in technology procurement and signifi- 
cantly in rehabilitaron. A point to note is that very rarely, if ever, are 
these professionals disabled themselves. Within rehabilitation of disabled 
people, if the role of technology is viewed in a social vacuum, it fails to 
address the power politics of employment and, in some cases, issues of 
access to new technology. In this context, technology is seen as the 
technical fix, in medical model terms as a compensation for physical or 
sensory ‘problems’ of a disabled person. Altematively, the benefit is ex- 
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pressed in terms of augmentation of an incomplete body. The general 
idea in current rehabilitation programmes is to rehabilítate the disabled 
person into the demands of the contemporary working domain. To cor- 
rect their bodily, educational and training déficits in other words to ‘nor- 
malise’ the disabled person at the very least, and if possible to ‘cure’ 
them of their disability. This perception is damaging and can create a 
cultural limitation about the way disabled people are viewed. 

Artists are in an unusual position with regard to the concept of tech- 
nology as a ‘technical fix’ and rehabilitation tool. They have opportuni- 
ties to be working with technology that is in the process of being devel- 
oped. Here they are in a position to influence the way in which it is being 
directed and its potential use. In using these technologies as Creative tools 
rather than ‘corrective’ ones they are able to question the fundamental 
limitations of the medical model of technology and at times take owner- 
ship of them. The System used in Norman is an example of technology 
that was originally developed as a tool to “normalise” the language of 
movement that was subverted and used as a Creative médium to express 
ideas about normality and individuality. There is a potential role here for 
artists to influence the shift in thinking from the medical model of tech¬ 
nology to a more ‘social’ one. While freelance artists with disabilities can 
to an extent control the environments they work in and choose whom to 
collaborate with, their potential is limited by the lack of accessible studios 
and environments. Without addressing social and environmental factors, 
disabled artists will be at a disadvantage to the rest of the cultural com- 
munity. As William Gibson said: 

The future is here, it’s just not equally distributed yet. 
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Shifting Spaces 


Esther Rolinson 


The proposals and projects I have recently produced investígate simple 
architectural structures, such as walls, roofs, stairs and columns. They 
employ building materials such as sheet glass and Steel, either in an unfa- 
miliar context such as sculptural installation, or to find a reinterpretation 
of the material such as perforating concrete and using it as a gauze to 
filter light. My intention is to subtly heighten the viewer’s awareness of 
architectural and natural forms and pattems of human and elemental 
movement. Alongside structural installations, I work with light, either 
with architectural or theatrical lights or with projected digitally manipu- 
lated animations and images. I am interested in the idea of ‘sensitizing 
environments’ by combining responsive structural materials, such as 
Priva-Lite Glass (which tums from opaque to transparent on receipt of 
an electrical current) to create animated surfaces that can be programmed 
to form an evolving manipulation of light. With these materials I hope 
to express unseen natural events such as the impact of the wind upon 
physical structures. 

A recently installed work is Light-Decks, a publicly sited piece that was 
commissioned by the holdings company, COMPCO, as part of their rede- 
velopment of the Aquarium Terraces in Brighton, England [1]. It consists 
of a series of 24 simple light-boxes embedded into wooden decking in a 
wave formation. Each box contains fibre optics that change colour at 
approximately walking pace. As people promenade along the boardwalk 
washes of coloured light rhythmically pass under their feet. The piece 
utilizes the structure of the wooden decking and aims to hint at the pres- 
ence of water flowing undemeath it, as on a ship or pier. A feature of my 
practice is an interest in and, at times, requirement to collaborate with 
other professionals. As each project can demand new skills, it is necessary 
to communicate the ideas to structural engineers, programmers and 
lighting consultants and manufacturers. I fínd this process develops my 
practice both practically and conceptually. 

I have made two collaborative works with choreographer Carol Brown. 
Shelf Life is a four-hour gallery installation which has toured in Britain 
and Europe [2]. Throughout the installation Carol is suspended on a two 
meter high perspex shelf with Steel legs. As she moves in a meditative 
State, animations and light wash through the space creating a strong sense 
of time passing. Machine for Living is our most recent work and is a large 
scale performance installation constructed from a series of 13 Steel pan- 
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els measuring 5 metres high that, when lined up, form a 10 metre wide 
wall. Each panel is pushed directly backwards or forwards in a space 14 
metres deep creating a multi-dimensional series of corridors, ‘cells’ or a 
Steel forest inhabited by four performers. This industrial, vertical land- 
scape is then cut horizontally with linear digital animations that distort as 
they wrap around the moving bodies and panels. As the performance 
unfolds, relationships are drawn and divided between the performers, cre¬ 
ating a ‘human architecture’. The audience is able to navigate around the 
performance area, moving as and when they desire, at times viewing 
through the perforated structure experiencing moments of both proxim- 
ity and distance from the performers. 

These works in part explore the relationship between the body and ar- 
chitectural forms, drawing attention to the extremes of scale between 
them, attachments to space and the memories held by architecture be- 
yond the experience of the individual. 



Figure 28.1 Shelf Life, 1998 Surrey University Art Gallery © Esther Rolinson 

Recently I have chosen to work collaboratively with the landscape archi- 
tects, Freemont Landscape Architects, and have aimed to site work “in- 
visibly” within the surrounding environment. We have collaborated with 
the view to creating a landscape that ineludes unusual structures and land- 
forms without creating a hierarchy to a specifíc feature. The boundary 
between hard and soft landscape and “artwork” has become entirely 
blurred, creating the potential to make a work that is a detail of the 
global site. 
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Residencies 

The focus of my residency at C&CRS was “Digital Garden”, a project 
developed at the Gallery of the Future, Loughborough [3]. It is a proposal 
for an extemally sited structure that uses sensors to detect factors such as 
rain, wind or heat. This is interpreted through programming to effect a 
grid of light emitting diodes’ (LED) output within curving glass forms. 
Environmental sensor information Controls the output of the L.E.Ds 
contained inside curving glass forms. This project required research into 
both the programming and structural possibilities. I worked in the main 
part with Michael Quantrill and with Colín Machín of the Department of 
Computer Science at Loughborough University on the use of LEDs [4]. 

The work Digital Garden expresses the activities of nature that we may 
sense but cannot see. It makes the invisible visible. It interprets informa¬ 
tion from the elements and mimics the process of organic growth, ex- 
panding and decaying in response to the nourishment and erosión of the 
weather. It uses light as its cell structure and builds fluctuating patterns 
within its outer skin of glass. 



Figure 28.2 Light Decks, 1999, Aquarium Terraces, Brighton 
© Esther Rolinson 
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Programming 

Rather than leaming a programming language during the residency (which 
I have had little success with previously), my objective was to explore the 
project concepts in relationship to available technologies and gain a 
greater understanding of the information I would need to supply to a pro- 
grammer. Mike Quantrill was an ideal person to discuss this with as he 
practices as both artist and programmer. We talked at length about the 
extent of control I could have over the images. I did not want to con- 
strict the potential of the technology by defining images too specifically 
but, at the same time, wanted the programming to revolve only around 
central visual themes. The aim of the work was to have unplanned events 
that generated distinct pattem identities. 

We decided to make a model of a panel on screen which represented 
the LEDs with small white squares. In preparation for this I made basic 
storyboards of compositions that would be formed by the illuminated 
LEDs, noting the possible formations of the pattems. It emerged that 
there would be several layers of imagery created by LEDs tuming on and 
off. For example, branching pattems may grow over the period of a year 
and during that period other shapes such as trickling lines may temporar- 
ily domínate the screens. This would create slow growing imagery that 
would be disrupted by fleeting events. From this, Mike wrote a program 
that simulated an animated grid of LEDs showing a sequence that ran- 
domly accumulated a number of lights in a vertical line that slowly trick- 
led to the bottom of the screen when it had gained suffícient ‘weight’. 

Structure 

To make a grid of LEDs inside the curving glass forms it was necessary to 
research how they would be mounted. I specifically wanted a transparent 
backing so that natural light could still pass through the sandblasted glass. 
To research this, Mike and I consulted with Colin Machín who informed 
us that it was possible to surface mount the LEDs on a flexible transpar¬ 
ent circuit board. 

During the residency Mike, Colin and I sketched out a number of pro¬ 
gramming and structural possibilities and established a working method 
that illustrated how the animated screens might appear. It was useful to 
know that this type of project was practically possible but potentially 
very expensive. Since this time, I have consulted further with Colin on 
the use of Priva-Lite within architectural proposals. 

The Digital Garden was developed significantly during the residency 
through the common interests in pattems occurring in natural forms held 
by Mike Quantrill and myself. It was particularly valuable that Mike also 
had a visual art practice and was willing to explore the project ideas 
alongside the possibilities for the technology. Our discussion raised ques- 
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tions around the structure and sequencing of events in the animated light 
panels and gradually drew the use of the technology and overall project 
concept closer together. In particular it was useful for Mike and I to dis- 
cuss the project and then spend time individually evolving ideas through 
drawing and programming before bringing them back together again. In 
this collaborative approach to making work, I have found that the dia¬ 
logue assists in developing the project well beyond the initial concept. 

The incorporation of digital technologies into a physical fabrication, 
either as a controlling or evolving device, is an opportunity to create a 
layer of information that the structure alone cannot provide. The expe- 
rience of the COSTART residency [5] clarified the potential role of the 
digital technology to expand upon the original project concept, meshing 
together the control and form of the work. 

Reflections 

The interest I have in the integration of light, structure and programming 
is influenced by the designs of Japanese architect Toyo Ito. His work, 
Tower of Winds, is a disused concrete column that he has encased in a 
skeleton of neón and lights. It reveáis atmospheric activity through the 
fluctuation of electric signáis: “transforming changing environmental 
conditions such as gusts of wind or traffic noise, into light, in real time, 
controlled by a Computer system” [6, p. 20]. 

This work is very beautiful and simply captures a sense of life con- 
tained by the architectural form. By combining the structure and the pro¬ 
gramming in this way I fínd that it motivates a response on a physical 
level, illuminating the impact of sound and wind on the human body. It 
reveáis the subtlety and organic sensitivity that digital technologies can 
bring to an artwork or building without being presented on-screen or be- 
coming a dominant subject in the work. 

Another use of digital technologies Ito employs is the interpretation 
of data mapping the flow of wind over the landscape to plot the shape of 
a dome: “a configuration determined on the basis of aerodynamics con- 
sidering the predominant south westerly winds firom Yoneshiro River” [6, 
p. 92]. Collecting detailed information about the environment with sen- 
sors utilizing digital technology through sensors. The result is a very suc- 
cessful dome that has a shell-like appearance, extending the contours of 
the surrounding hills and finding its place within the landscape. 

I am investigating environments that offer a contemplative space to 
the inhabitant, faintly amplifying vital components of the atmosphere 
and the adjacent vista to intensify a sense of place. I am interested in 
developing works that perform structural roles within a building, either 
through manipulating or revealing an element that is already present, or 
by adding a work that fulfils a practical need, such as the addition of a 
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shelter over a walkway or a wall that re-interprets the transition between 
two areas. I intend to work both with digital and structural materials 
within my proposals and aim to achieve a seamless conjunction of the 
two. 

Toyo Ito’s work has an ongoing impact on my research as it raises 
questions about how digital Controls can affect form. Using digital tech- 
nology offers the possibility for creating a different type of relationship 
between object and viewer, not only in terms of interacting through a 
keyboard or sensors but through communicating more varied types of 
information. In particular, it offers the potential to surround the body 
with a responsive and evolving environment, and to provoke a height- 
ened sense of the viewer’s own presence in relation to the work rather 
than solely as an observer. 
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Going Somewhere Else 

Ray Ward 


The story and people are my main interest and the médium or technique 
is driven by my ideas and selected on how relevant it is for the content. 
My early career was as a painter and performance artist. I use painting to 
concéntrate on a simple idea, portray a moment or glimpse of emotion; 
from here I like to develop and show the apparently simple as more com- 
plicated. In performance, the reverse is true, any ideas that are compli- 
cated or unresolved are thought through during the making and perform- 
ing of the work. 

An interest in wanting to work more directly with literature began with 
me recording eight hours of speaking from poetry workshops. From this I 
selected 98 phrases or sentences both from the poetry and any general 

conversation. This led to a public artwork in a town garden of 24 x 9 

metre poles with text written down them as if on the spine of a book. 

Next, I used the phrases as the starting point for drawing. These draw- 
ings were then posted to a poet and novelist who re-captioned them. 
From here I discarded the drawings and wrote short video clips about a 
minute long which linked the pairs of captions. These were digitally 
filmed and edited postcard-size clips displayed on an iMac alongside the 
drawings in an exhibition with Southern Arts Touring Exhibition Service. 
The Computer started to seem the most appropriate médium for showing 
my work. I could work like a painter with the freedom and control al- 
lowed and also incorpórate aspects of live performance. 

At around this time I was introduced to the work of Raymond Roussel 
who as a writer seemed to be working in a similar way [1]. Although writ- 
ing in the early twentieth century I was impressed by how like a web page 
or Computer game his work was. A contemporary and near neighbour of 
Proust, Roussel was an extraordinary person. He travelled the world but 
barely left his hotel room; he worked slavishly to produce self published 
books that sold only a few copies. His poetry leads the reader in tangents, 
twists and tums through the use of parentheses at the end of a line. Follow 
the author’s path and we find not sub-plots but sub-thoughts which take us 
somewhere completely different from where we were in the original 
poem. 

My work has inadvertently followed a similar path collecting other 
people’s words and phrases and using them as inspiration for artwork of a 
completely different nature. For one of his poems, Roussel sent quotes to 
a detective agency which he commissioned to find an artist who in turn 
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illustrated the individual lines with no knowledge of their original context; 
I sent my drawings to a writer who had no knowledge of their original 
starting point. As an artist, I would love to be as brilliant as Roussel but 
would not be happy to be as unreadable and inaccessible; therefore, al- 
though my work develops like a Roussel poem, I present each new piece 
or “parentheses” as a new piece of work. Links can be made and a pattern 
can be followed, but this is not the important thing about the work al- 
though this and Roussel’s method is chiefly the source of all my current 
subject matter. 

The advent of the Computer puts us in a totally different position to 
Roussel. To read one of his poems, it requires tuming the page backwards 
and forwards whereas with Computer programming or hyper text we are 
able to allow the viewer to make shifts and connections very simply while 
leaving pieces of the work behind that might never be seen. Here, we have 
a totally new way of making art where the maker has to be concerned 
about what happens to a piece when something that is intrinsically linked 
to it, for example, a verse in a poem or sub-plot in a film, might never be 
seen. 

From a long prose poem created from the original collection of phrases 
I wrote 31 new video clips to be placed in a Computer program which 
would select the clips in different orders and a new duration each time 
used. In order to make this work I needed help in a writing a program and 
this was the start of my time with C&CRS. Previously most of the film, 
video and digital work I had done was in isolation using kitchen table 
techniques for sketch book type notes for my painting and performance. 
I had wanted to work with the Computer more and more while being con- 
stantly aware of the certain paradoxes for artists working with any new 
technology. 

Residencies 

One thing that seems to worry a lot of artists is their lack of specialist 
knowledge in any area. While I do not advócate that artists need no tech- 
nical skill, I believe that it is only when they are free from the constraints 
of a rigid technique that they start to produce interesting work. 

How much does an artist need to know about the médium they are 
working in? Is the work diminished by being conceived by one person and 
executed by another? In relation to the latter, I often think of an artist 
who in the eighteenth century might have made a drawing which was 
carved on a wooden block for printing by someone far more technically 
capable in woodblock than the artist. In the case of the former an artist 
needs some humility and respect not only for the médium but the people 
they are working with. The most important thing is to be aware of how 
little you know, and to give credit and authorship to any specialist with 
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whom you are working. 



Figure 29.1 AndEnd, 2000, Video still, Broomhill Art Hotel © Ray Ward 

I am not and do not want to be seen as a digital artist. I never really 
wanted to be painter: it was a means to an end. Inside my head there is 
this thing that I feel is really important and I want to find the most ap- 
propriate way to tell as many people about it as I can. I have a desire for 
extemal influence provided by collaboration and yet need control in the 
decisión making which, through collaboration, is consequently better in- 
formed. When working with a Computer scientist it is unimportant to me 
that I cannot read a programming language like Lingo or C++, but it is 
important that I become aware of the possibilities and limitations. 

Working at C&CRS was good for me in that I collaborated with a pro- 
grammer, Simón Nee, and that helped me to see what can and cannot be 
done. I have become aware of my strengths as an artist but also of my 
failings as a sometime digital artist. At times I expected too much from a 
Computer program and started to realize why some programs are written 
how they are. They are working within the limitations of the technology. 

I was also not as ambitious as I first thought and while seeing the work of 
others realized that my concept was pretty mundane and possibly over 
stretching technically in the wrong areas. The most important things are 
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concept and execution and I hope that despite all other limitations, my 
idea is strong and will work because of these being performed well. 

The irony in most digital work is that while appearing to be super fast 
it takes longer than expected. My program is not finished and had I the 
knowledge which I claimed earlier I do not need, it probably would be. Is 
this problem with me or should artists really be expected to know every- 
thing? If so, then artists might expect everyone to know all about art. 
Suddenly there is no need for artists or any specialists at all and one of the 
benefíts of digital technology being that it brings different people to- 
gether to collaborate will surely be of no use at all? 

Where does this take me? Half way through a project with ideas under 
development and a greater understanding of the process of making better 
work in the field. I continué to work digitally and despite it taking longer 
than expected my experience at C&CRS is now influencing directly how I 
approach future projects. Right now I am going through a good period 
creatively and the fact that ideas come to nothing does not bother me 
very much. 


Figure 29.2 Yellow Man, 2000, Video Still, Broomhill Art Hotel © Ray Ward 



Going Somewhere Else 


247 


Talking to artists who have a limited experience of working digitally I 
often here them saying “the work never gets fínished” or “I could draw 
what has taken you two days in two hours”. While sometimes true it is 
worth remembering how many drawings it takes to make a painting and 
how many drafts to write a sonnet. I can’t help feeling as artists we are all 
building castles in the night air and while it is due to persistence and hard 
work that anything gets done, it is often due to chance which pieces of 
work ever see the light of day. 

Reflections 

Two years ago I worked at PVA in Bridport [2] on a week-long residential 
digital workshop with art practitioners (painters, video and sound artists, 
printmakers and curators). Although it only lasted a short time, I learnt 
so much from being with other artists in different specialized areas. 
Corning from such diverse backgrounds the work in digital technology 
became our common link, here collaboration was really starting to work 
and there was genuine cross over. Too often digital technology makes a 
claim to be collaborative or innovative when it is merely responding in 
word not deed to the requirements of sometimes not very knowledgeable 
funding bodies. 

Too many artists feel a need to claim specialist knowledge in the digital 
field when they only know how to use a software application. This is a 
long way from being able to write a program. Artists have always used 
specialists to make brushes, paper, and for presentation. This does not 
make a bad artist but it sometimes leads to an artist sometimes being un- 
necessarily economical with the truth. Artists work in different ways and 
will use digital technology for different purposes this too has to be re- 
spected and is too often resented by Computer specialists. True collabora¬ 
tion only comes when we all feel equal and consequently able to make a 
contribution. 

An artist does not necessarily need to be a Computer specialist only an 
art or Communications specialist. However, what all artists must do is be 
aware of the debt they owe to others that have helped them and search 
out as many opportunities as possible for extending their work. The leg- 
acy of the recent past is that artists are individuáis who work exclusively 
on their own. While this has probably never been true, the art world re- 
mains fixated on the individual. Compare this to scientific research where 
claims for individual ownership are less valid and there is acknowledge- 
ment of group effort. 

In digital art I want to go somewhere I have never imagined going in 
painting or performance, I want to think in a different way and leam new 
and unexpected things about me and the world. There is plenty of good 
art around which may or may not use new technology but surely any artist 
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who wants to communicate will try and work with the tools relevant to 
the time they are living in. 
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30 New Directions for Art and Technology 


George Whale 


On the January 14th 2002, in a building no more than a stone’s throw 
from Channel Four’s futuristic, glass headquarters in the heart of Lon- 
don, a diverse group of artists, technologists and researchers associated 
with the Creativity and Cognition Research Studios (C&CRS) [1] gath- 
ered to consider the future of Art and Technology. Represented in this 
unique grouping were several nationalities and many points of view. 
Some of the participants were meeting each other for the first time. 
The day-long, round table workshop organized by C&CRS and sponsored 
by the Arts Council of England, was divided into three sessions, each de- 
voted to considering new directions on three themes: practice, technol- 
ogy and collaboration. 

Participants 

Joan Ashworth (JA) 

Linda Candy (LC) 

Emest Edmonds (EAE) 

Dave Everitt (DE) 

Mark Fell (MF) 

Bronac Ferran (BF) 

Ingrid Holt (IH) 

Fré Ilgen (FI) 

Jacqueline Ilgen (JI) 

Michael Kidner (MK) 



Lucy Kimbell (LK) 
Colín Machín (CM) 
Anthony Padgett (AP) 
Sandra Pauletto (SP) 
Mike Quantrill (MQ) 
Esther Rolinson (ER) 
Ray Ward (RW) 
Alistair Weakley (AW) 
George Whale (GW) 
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Practice 

How are digital technologies made available to artists? How are Creative 
ideas transmitted through technology? Where exactly is artistic “end- 
product” located? And what is its relationship to the audience and to the 
market? These essential questions relating to Creative practice at the 
intersection of art and technology were addressed during the first session 
of the day in a vigorous and wide-ranging discussion. 

Many kinds of digital technologies, from computer-controlled devices 
to visualization programs, can be integrated into art practice and issues 
of technology usage, confíguration and design became central and recur- 
ring themes. It was evident that artists had taken distinctly different ap- 
proaches to the deployment of these technologies. Whereas some had 
worked predominantly with ready-made, proprietary hardware and soft¬ 
ware, others had opted for custom-made Solutions created with the sup- 
port of C&CRS technologists. Much of the discussion revolved around 
the implications of these choices and, in particular, the ways in which 
interactive and programmed approaches to art making shape and influ- 
ence practice. 

Joan Ashworth admitted that she enjoys the sheer awkwardness of 
some interactive software (“What on earth were the designers think- 
ing?”), because it gives her “something to work against”. It is, perhaps, 
a paradoxical notion that technological limitations can serve as a 
stimulus, but one that was echoed by Fré Ilgen (“I think they provoke 
your creativity”) and by Mike Quantrill: 

My work involves sensor systems, a space of 64 squares, to which the Com¬ 
puter responds. It was awkward at first, but the constraints are now beneficial. 

Now, the question is: What am I trying to do with this space? 

Mike observed that an artist with a strong, initial idea which tums out 
to be incompatible with the application, is much more likely to be frus- 
trated than one who approaches it without preconceptions, receptive to 
whatever possibilities might be revealed or suggested. It appeared, in es- 
sence, to be a conflict between what Dave Everitt described as “con¬ 
straints at a conceptual level” and the constraints of software, a conflict 
which some artists had resolved by producing their own software, alone 
or in collaboration with software programmers. 

Colin Machín spoke of his experience of creating “configurable 
frameworks” for artists, his aim being to provide task-oriented software 
with enough built-in flexibility to accommodate project evolution: 
“When I write software to control something, I leave decisions as late 
as possible then say, Now, over to you.” Artist Anthony Padgett re- 
called that in a collaboration with Mike Quantrill, “creativity went over 
to the program”, raising the question of where, exactly, the “art” resides 
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in computer-mediated projects: is it in the software, in the finished work 
or, as one participant suggested, somewhere on a “sliding scale, or con- 
tinuum”, between these two extremes? 

Whichever approach is favoured, any artist working with digital tech- 
nology will, as Dave Everitt put it, “hit a limit at some point”, although 
it was acknowledged that it is not always easy to determine which limi- 
tations are real and which are illusory. For, in challenging recommended 
practice and conventional (i.e. expert) wisdom, some artists had found 
them to be illusory. Fré Ilgen recounted his experience with an expert in 
Virtual Reality (VR) systems: 

He tried to persuade me to use four walls. I said “Get rid of all that. Let’s start 
with a black hole!” The expert thought that without walls, I would lose my 
sense of direction. You don’t. Who cares about gravity in virtual reality? 

Fré suggested that artists working within a digital médium can “push 
the limits beyond what is seen as acceptable with that médium”, a view 
echoed by Dave: “artists ... may ask the kinds of questions specialists 
wouldn’t raise” and open up “new lines of enquiry”. 

Communication was seen as a crucial element of any joint engage- 
ment with technology reflecting and shaping the human partnerships 
that are forged when “artists collide with other disciplines”. Ernest 
Edmonds’ observation, that dialogue can involve conceptual develop- 
ment, underlined the problem of describing difficult Creative or technical 
concepts and the importance of developing mutual, or “problem- 
specific”, languages to bridge the conceptual gap between domains. In- 
teraction was identified as one aspect in particular need of a “natural 
language” of description. A good fífty percent of the work undertaken 
at C&CRS involves interaction between artist and audience or between 
artist and devices. 

Digital technology, it was claimed, can bring other media together and 
encourage free movement between them, as well as have the potential 
to reach quite different (and larger) audiences and markets. Presentation 
was seen as a significant obstacle, since the use of conventional forms of 
presentation for digital work, for example, gallery projection of VR 
artworks, may “miss the point”. All of the artists had experienced diffi- 
culty in selling digital artworks, fínding that people tend to be far less 
keen to pay for something as intangible as electronic form than, say, a 
painting or a print. According to Linda Candy, this may be a result of 
the public becoming accustomed to obtaining music and visual work via 
the Web. Fré Ilgen reported that even in New York, where “every sec- 
ond gallery shows video or Computer work”, marketing is a struggle. 

Most of the artists present took the view that, to survive, one must 
either find a supportive environment or think of other ways to make 
money, perhaps following the lead of artist Jack Ox, who has devised 
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one possible solution which bypasses the usual gallery channels by mar¬ 
keting limited edition giclée prints online. The prints are of individual 
frames of VR artworks, visual interpretations of music, rendered at high 
resolution. Currently, she is developing a website making similar facili- 
ties available to other multimedia artists [2]. 

Linda Candy recounted a story of how Harold Cohén, creator of the 
Computer art program, “AARON”, had been approached by somebody 
wanting to obtain his software free from the World Wide Web. Appar- 
ently Cohén was more than a little dismayed at the thought of parting 
with his life’s work so easily. Interestingly, a versión of “AARON” is 
now being sold as a limited edition. Whether this will prove to be a 
money-spinner remains to be seen, but the marketing of original soft¬ 
ware may yet prove to be a viable option for some artists. 

Linda’s observation that “some of the best abstract digital art is in 
Las Vegas” triggered a lively discussion of commercial Computer art and 
the new forms of presentation and interaction made possible by hefty R 
& D investment, especially in the games industry. A fiercely competi- 
tive market means that most games are transient, and few of them actu- 
ally make much money. Nonetheless, it was generally accepted that the 
best of them could be “both beautiful and engaging”. Mike Quantrill de- 
scribed his favourite game (evidently parenthood facilitates hands-on 
research in this rapidly changing fíeld) called Counterstrike, a hugely 
popular game about terrorists which combines narrative, strategy, coop- 
eration and interaction in an environment where players can communi- 
cate with others (and attack them?) “on a human level”. It was pointed 
out that these same concems are shared by many artists. Emest thought 
it significant that many of the works by intemationally renowned artists 
in London’s Millennium Dome exhibition were located in the Play 
Zone. 

Spin-offs from the games industry, including new, low-cost interac¬ 
tion and display devices and libraries of efficient software routines for 
real-time 3D rendering, animation and interaction were considered to be 
of great potential valué, and ready to be exploited. Considering the 
speed at which these technologies are moving compared to the long- 
term nature of many fine art projects, Emest believed that artists would 
be well advised to think ahead, because “what technology researchers are 
doing now may take five years to reach the market”. 
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Technology 

The theme for the second session was ‘Technology”. Workshop par- 
ticipants were asked to speculate on future technology needs and to 
share their visión of possible new directions in digital art. The difficulty 
of making such predictions was underlined by Lucy Kimbell, whose work 
has exploited SMS (Short Message Service) technology: 

LK: Text messaging and the language of messaging evolved out of a 
human desire to communicate - nobody would have asked for it five 
years ago. 

EAE: That means that interpretaron of this question needs to be consid- 
ered. What are the important areas to which technology can contrib¬ 
ute? 

The ensuing discussion was dominated by considerations of input and 
output, as it was generally perceived that these aspects were “less re¬ 
solved” than the intermedíate, processing and manipulation stages. The 
prominence of interactive approaches at C&CRS was reflected in a con¬ 
cern with motion capture: specifícally a desire for cheaper, more port¬ 
able sensor systems which could be set up anywhere, new “haptic” inter¬ 
faces and wireless, motion tracking technologies better able to pick up 
nuances of human movement and facilitating “action sepárate from the 
Computer”. 

Converting visual material for input was seen as especially problem- 
atic, since most current input technologies are unable to capture much 
beyond the surface structure of drawings and paintings. Emest reported 
that there is currently a lot of research into the capturing of drawn 
structure in the Computer. However, the development of VR sketching 
tools of the kind envisaged by Fré Ilgen looked to be some way off. Joan 
Ashworth reported her diffículties with 3D input: the problem, she said, 
is that “everyone wants slightly different things” from technology. She 
gave the example of car designers and jewellery designers, and their dif- 
fering expectations of 3D scanning technology in terms of scale. 

EAE: Apart from that, what do people find hardest at the moment? 

MQ: Output. 

GW: What is problematic about output, specifícally? We have a range of 
output technologies - for example, technologies that enable us to 
make prints as big as a wall and rapid prototyping technologies to 
output 3D models directly, as sculptures. 

MQ: In drawing, the trace of activity is retained. I move a lot when draw- 
ing, which is as important as the trace and I would like to capture 
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that information - to fínd some way of using the movement infor- 
mation, to feed it back into the process. 

AP: I did performances which tracked the movement and converted it 

into a 3D model, which could have been rapid prototyped. 

DE: We’re looking at making process visible, getting away from work- 
ing towards objects. 

JA: If the technology was available to audiences, they could become fa¬ 

miliar with the process. 

The idea that we need new technologies for making transient process 
concrete was not accepted by everyone. Emest remarked that “People 
do not think in these terms in traditional performance”, and Colin Ma¬ 
chín cited an example of a pre -digital record of process: the BBC’s fa- 
mous Potter’s Wheel film which recorded (relentlessly) the process of a 
pot being made. It was also suggested that computers might be used “to 
explore ways of making artifacts that show process, like a Pollock 
painting”. 

Other specific requirements included mobile networks, enhanced 
home-working capabilities and faster rendering for high-resolution film 
output. It was conceded that commercial development of such tech¬ 
nologies would be demand led but, as Linda Candy indicated, there is 
nothing to stop artists becoming more demanding, putting forward mar- 
ketable ideas themselves: 

The people who might make interesting demands do not make them to the 

right people. More demanding people might give better demand-led devel¬ 
opment. 

Reference was made to artists’ engagement in technology develop¬ 
ment, notably in the specifícation of some graphics applications, and in 
(indirectly) influencing usage in fíelds such as advertising. Lucy Kimbell 
noted that artists had also been “very involved in solving conceptual 
issues in Web projects”, though under the rubric of “design”. Linda re- 
counted that the BBC’s Imagineering department, were currently seek- 
ing ideas for designing sketching tools and tutorials to online users. 
However, opportunities for experts to take charge of hardware and 
software development within their own domains were considered espe- 
cially signifícant, not only in art and design, but also in domains such as 
architecture and medicine (“some of the best medical software is written 
by medies”). 

Towards the end of this second session, attention tumed to the so- 
cial/political role of the artist in relation to digital technology. Anthony 
Padgett opened by arguing that “part of the role of art is questioning, 
political and self-reflecting, not just aesthetic”, and wondered whether 
artists weren't “riding on the back of ’ and therefore “implicated in the 
whole structure” of technologies developed largely for “war or pornog- 
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raphy”. Linda Candy took the view that an ‘agitprop’ versus aesthetic 
emphasis is the “artist’s own choice”, but that if artists want to take a 
political stance, then the technology can facilitate it. She cited the ex- 
ample of one artist who had used the World Wide Web to confront and 
challenge far-right political organizations. 

Mike Quantrill’s musing, that “maybe we have enough technology” 
received a surprisingly sympathetic response, and there was a general 
feeling that more effort should be put into promoting awareness of what 
is already “out there” (starting, perhaps, with more “intelligent” Inter¬ 
net searching and filtering capabilities), and facilitating more effective 
use and reuse of existing technology. As Anthony had commented ear- 
lier: “Often the strength of the artist is in combining existing technol¬ 
ogy in new ways”. 

Collaboration 

The third and final workshop session was devoted to a discussion of 
collaboration, focusing on the human relationships at the heart of every 
Creative partnership. Linda Candy began by presenting a classifícation 
of the many types of collaboration in art and technology (see Chapter 
4: Collaboration and for more details an associated paper [3]). Asked 
whether collaborators needed to have shared goals, she replied that in 
the COSTART project [4], they “began with the notion of the assistant 
model of support, but moved closer to the partnership idea, although 
not necessarily with shared goals.” 

Fré Ilgen maintained that the purpose of collaboration is to solve a 
problem posed by the artist, but it was evident that even this fairly re- 
strictive defínition allowed for a number of different kinds of collabora- 
tive arrangements. “The key priority”, said Lucy Kimbell, “is for both 
sides to agree the nature of the partnership”. An artist's perspective on 
collaboration was offered by Michael Kidner: 

My experience of collaboration is that you leam from your collaborator. 
You see your own work through somebody else's eyes. It may be a shock or 
surprise, but it is always exciting. Neither partner knows what will come 
out of the collaboration. 

It was generally agreed that any technologist taking on the role of as¬ 
sistant (as opposed to, say, full partner) had to be paid, because “You 
don’t want them to feel that they’re getting nothing” (Esther Rolin- 
son). According to Mike Quantrill, who had worked with Esther, An¬ 
thony Padgett and Dave Everitt, the role of the technologist tends to 
vary from one project to another: “With Dave, we both worked on eve- 
rything together instead of working on specialisms”, although “there 
were points where the artist had to make a decisión”. 
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Emest Edmonds expressed the view that collaboration offers “a dif- 
ferent model of leaming processes”. All agreed that leaming is a vital 
aspect of collaboration, especially the leaming of new technologies by 
artists (which promotes self-sufficiency) and it was acknowledged that, 
in suggesting new uses of technology, artists may, in tum, contribute to 
the leaming process. In addition, as Joan Ashworth pointed out, working 
alongside other artists in a shared environment promotes exchange of 
knowledge and cross-fertilization of ideas. 

Many participants felt that judgements of success in collaborative 
projects ought to take account of the fact that significant outcomes 
may take time to accrue, that ideas may evolve over an extended, inter- 
rupted timescale. For Linda, this underlined the need to sustain success- 
ful, Creative partnerships: 

Organisations should provide support for sustainable relationships ... part- 
ners need to be able to come back to half-resolved problems, to build skills, 
understanding, relationships... 

Success in collaboration was seen to depend on the practices and per¬ 
sonal attributes of the collaborators. Whilst it was recognized that col- 
laborators need not necessarily spend a lot of time together, perhaps 
working alone for much of the time and meeting up only occasionally 
to resolve important issues, communication was considered paramount. 
Mike stressed the importance of talking, the need to “spend a lot o f 
time talking, specifying the problem”. Most felt that the technologist’s 
communication skills must inelude not only a facility for elucidating 
complexity, but also a willingness to listen; conversely (and self- 
evidently) the artist must have something to say. Michael Kidner con¬ 
sidered “a sense of curiosity” to be a desirable attribute in collaboration. 

Issues of ownership and accreditation provoked some lively ex- 
changes. Again, the need for continual communication and agreement 
was emphasized. The idea of the artist as “ultímate owner, director and 
developer of the work” was challenged by Dave Everitt, who took the 
view that “different kinds of ownership” of collaborative artwork may 
be negotiated, including co-ownership, wherein each partner is firee to 
“promote it in their own way, without diminishing either”. George 
Whale’s suggestion that a written contract might be preferable to a ver¬ 
bal agreement was criticized on the grounds of unenforceability, with Fré 
Ilgen sensibly pointing out that there is “always a difference between 
the law and the pragmatics of everyday reality”. The issue was left unre- 
solved, mainly because many problems of protection for visual artists 
and their collaborators are still legally unresolved. Nevertheless, we were 
made aware of the need to become better informed. Bronac Ferran 
commented: 



New Directions for Art and Technology 


257 


Sometimes artists will want to give ideas away, other times protect them. 

In each case, they need to know their options. 

C&CRS's approach is very much research-oriented, and the COSTART 
[4] project team were keen to hear the opinions of artists as to how the 
involvement of researchers had influenced their collaborative work. The 
response was wholly positive - the researcher's role in evaluating, con- 
textualizing, developing the theoretical base and generating new knowl- 
edge from which others might benefít was regarded as invaluable. Inter- 
estingly, the researcher’s role as observer was seen as equally important. 
Joan Ashworth remarked: 

The researcher helps ... you to be more reflective about the process ... and 
may identify problems in collaboration. I found it very valuable. 

Linda Candy admitted that she had once experienced a situation in 
which an artist had been unhappy about having a third-party observer, 
and she appreciated that being exposed to scrutiny can be quite unnerv- 
ing for those engaged in Creative activity: “People need to be willing, 
and trust the situation”. She elaborated on what she considered one of 
the most important aspects of the contribution of research, documenta¬ 
tion: 

Published documentation provides a primary account of what people were 
doing... In art, there is not much process documentation; it is mostly prod- 
uct documentation, which people try to unpick. There is little about the evo- 
lution of thought at the time. 
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Directions for the Future 

Finally, workshop participants were asked to think about what it is that is 
most important for the short-to-medium-term future in art and technol- 

ogy, either personally, or more generally. Here are the responses: 

EAE: The most important thing is to build collaborations as full partnerships, 
through residencies, postgraduate study programmes or other forms of 
funding. 

MQ: We need to build environments with supportive technologists, open to 
collaboration. If you have a good environment, good things can come 
out of it. 

MK: Collaboration must be properly acknowledged. 

SP: We should consider education for people on how to become an assistant, 

or how to collaborate. Credits should always acknowledge assistants and 
make clear their roles. (But they should also share the blame when 
things go wrong!) 

CM: Aim to provide technology on a “semi-bespoke” basis - software you can 
configure to control your artwork. Facilitate artists to understand, use, 
ask questions and advanee. 

FI: Identify and target different kinds of artists who might be interested in 

the possibilities of digital technologies. 

JI: The issue of time is crucial. Most artists have so little time to intégrate 

technology into their practice. 

AP: Art/religion/technology crossover. Apply technology more in the creation 
of spiritual happenings, developing common experience. 

JA: Technologists must have artistic sensibility - otherwise they can’t com- 

municate. 

IH: The social problems of collaboration can be very difficult and need to be 

considered, especially the issue of developing common goals. 

GW: We need to step back occasionally and ask ourselves the question: What 
exactly are we gaining by using this technology? 

MF: Move towards art that makes the artist/technician distinction unworkable. 

LK: Start a public debate about the valué of art led research. 

DE: A stable, non-distracting, structured working spaces facilitating peer in- 
teraction is needed as well as a focal point for worldwide activity in this 
field, enabling networking and exchange of ideas. 

AW: Go on collaborating, but ensure that the relationship between collabora- 
tors is equal. 

BF: Promote opportunities to join up some of the funding bodies in shared 
work and encourage dissemination of process and collaboration. We need 
to substitute the word “problems” for “opportunities”. 

ER: Develop facilities for supporting an ongoing relationship and dialogue, 
so that I can pop in and out when I want. 

LC: We need to understand what research is from different disciplinary stand- 
points. Science is based on the experimental method and this is not ap- 
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propriate for arts research. A methodology for practice-based research in 
the arts needs to be explored and defined. 


Conclusions 

These final comments of the day reveal an overriding concern with 
communication, an issue which figured prominently in all three workshop 
sessions. Communication, in one form or another, has always been the 
business of artists, but it is communication between artists and machines 
that distinguishes Creative activity at the boundary of art and technology, 
for digital technologies are no mere extensions of hand and eye but pro- 
vide new instruments through which ideas, understanding, and experience 
might be conveyed from one person to another. 

In this context, the constraints which have altemately frustrated and 
stimulated artists (see Boden, [5]) can be seen as communicative con¬ 
straints, and the dilemma of the artist engaging with technology has been 
characterized as a choice between allowing the technology to dictate the 
terms of the dialogue, or of bending or reinventing it to suit his/her accus- 
tomed language. Another possibility has been hinted at by Joan Ash- 
worth: 

Digital technology has enabled me to work in a more contained and less 
physical way. The square footage of studio space required is less. It makes 
me feel restricted in some ways and my hands and body get bored with do- 
ing small movements. They need bigger gestures with more physical effort 
required to feel satisfied. [6] 

Is this a case of an artist leaming to function despite technological 
constraints? Or rather, has the artist begun to discover new possibilities 
for communication and expression because of them? Her use of the word 
“enabled” suggests the latter. 

Artists, if they have something to say, will have little interest in ex- 
ploring technology for its own sake, in merely illustrating its capabilities, 
as so much “Computer art” seems to do. On the other hand, using tech¬ 
nology in ways that fail to take account of its particularities may tum out 
to be equally unrewarding. It was Emst Gombrich who observed that, “Sit- 
ting in front of his motif, pencil in hand, the artist ... will tend to see his 
motif in terms of Unes, while, brush in hand, he sees it in terms of 
masses”[7, p. 56]. Meaningful engagement with new media may equally 
depend upon the artist’s leaming to conceptualize in terms of those me¬ 
dia, which is not simply a matter of shaping the technology or being 
shaped by it, but something much more interesting: the gradual emer- 
gence of a ‘trialogue’ between artist, machine and audience. 

Extrapolation of current trends is a notoriously unreliable method of 
prediction, since none of us knows what seismic technological shifts are 
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imminent. But what emerged from the day’s discussions is that, whatever 
the technology employed, Creative success will depend on effective 
communication. The artists, technologists and researchers at C&CRS are 
at the forefront in developing the languages that will facilítate this com¬ 
munication. 
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Deflning Interaction 

Linda Candy 


Every médium, from paint to film, has its art and the digital médium is 
screaming out for uniquely digital content that can be called fíne literature. 

I believe that the emergent order will be the inevitable result of efforts by 
artists rather than technocrats. [i] 

Roy Stringer believed that it is the artist, rather than the engineer, who 
leads in the finding of new visions, or what he calis the “emergent order”. 
Billy Kluver also remarked that “the artist widens the visión of the engi¬ 
neer” [2]. But is this just the railing of the artist against the power of the 
technocrat? What is the evidence from past experience that supports the 
idea that artists, as distinct from anyone else, have something special to 
offer innovative technology and the “emergent order”? The people who 
invented ARPANET (Advanced Research Projects Agency NetWork) on 
which the Internet was built, were not artists, ñor were those who brought 
the portable music player and the mobile phone into everyday use. Many 
people from different walks of Ufe and with different goals and expertize 
have contributed to the development of ideas, artifacts and new forms. If 
artists have a role to play in creating a new order, what kind of role is it 
and is it really distinctive from the role of designers, engineers and tech- 
nologists? 

If we take the artists represented in this book as a point of departure, 
one thing stands out. Every one of them embarked upon a joumey of 
exploration into a new and mainly uncharted territory with few visible 
means of support. Those who have been on the joumey for longer have 
found ways to pursue their art in tándem with teaching and research and 
have acquired the skills for an acceptable degree of self-suffíciency. T o 
seek out collaborative opportunities with technologists, who can provide 
the right kind of knowledge support, also requires the determination and 
resilience of the innovator. And that is the key point: artists are innova- 
tors by their very nature and innovators are known to be risk takers. 

The artist does not stand apart from the world. By virtue of unique in- 
ner visions, they transform the culture of the time. By creating ‘works’, 
they undertake an exploration of both their innermost selves and the 
cultural context in which we all live. 
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Changing Processes 

This book has been an exploration of the Creative process in art and 
technology as distinct from an analysis of the artworks and other out- 
comes of that creativity. Certain themes recur throughout: interaction, 
participation and collaboration. These notions are now fírmly established 
in art and technology experiences. 

Two particular things have happened in the world of art and technol¬ 
ogy. First, the significance of audience participation has been much ad- 
vanced by digital technologies. Second, partnerships in art practice have 
grown signifícantly, so that the visual arts have developed some of the 
characteristics of film production, with teams of experts working to- 
gether on projects. In one form or another, interaction between humans, 
and between humans and machines is a key characteristic. The Computer 
is central to today’s interactive art, where the artist and the audience 
play integral participant roles. Today, the scope for creating interactive 
art Systems is manifestly attainable. 

In the 1970s, when it was much harder to construct artworks that 
could transform viewers into participants, Comock and Edmonds [3] put 
forward the idea that the Computer could have an important role in de- 
fining the specification of the dynamic ‘art system’ and also managing 
the real-time result of that specification. This role is quite different to 
the Computer as a means of producing graphic art images. By ‘specify- 
ing” and ‘managing’, they meant that the Computer Controls the way an 
artwork performs in relation to its environment including its human audi¬ 
ence, or, arguably the more appropriate term, its ‘participants’. Because 
the role of the Computer was envisaged to be so critical to the experi- 
ence, they speculated that such work could transform the artist from an 
art specialist in creating artworks to a catalyst for creativity. 

Interaction and Art Systems 

We can envisage several situations that characterize the relationship 
between the artwork, artist, viewer and environment. The core categories 
devised by Comock and Edmonds in the late 1960s are still relevant to 
the future of art. They were defíned then as: static, dynamic-passive and 
dynamic-interactive. We can now elabórate on those descriptions and 
bring them up-to-date: 

1. Static : in which the unchanging art object is viewed by a person. 
There is no interaction between the two that can be observed by 
someone else, although the viewer may be experiencing personal 
psychological or emotional reactions. The artwork itself does not 
respond to its context. This is familiar ground in art galleries and 
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museums where art consumers look at a painting or print, listen to 
tape recordings and talk to one another about the art on the walls 
and, generally speaking, obey the command not to touch. 

2. Dynamic-Passive : the art object has an intemal mechanism that 
enables it to change or it may be modified by an environmental 
factor such as temperature, sound or light. The intemal mecha¬ 
nism is prescribed by the artist and the scope of the change is en- 
tirely predictable. Sculptures, such as George Rickey’s kinetic 
pieces [4], that move according to intemal mechanisms and also 
in response to atmospheric changes in the environment fall into 
this category. The viewer is a passive observer of this activity 
performed by the artwork in response to the physical environ¬ 
ment. 

3. Dynamic-Interactive: all of the conditions of the dynamic passive 
category apply with the added factor that the human ‘viewer’ has 
an active role in influencing the changes in the art object. For ex- 
ample, by walking over a mat that contains sensors attached to 
lights operating in variable sequences, the viewer becomes a par- 
ticipant that influences the process of the work. Motion and 
sound capture techniques can be used to incorpórate human activ¬ 
ity into the way visual images and sounds are presented. The work 
‘performs’ differently according to what the person does or says. 
There may be more than one participant and more than one art 
object. 

When considering these categories, Comock and Edmonds proposed 
that, rather than talk about “artworks”, it was helpful to think in terms 
of “art systems” that embraced all of the participating entities, including 
the human viewer. It follows that the role of the artist is not so much to 
construct the artwork, but rather it is to specify and modify the con- 
straints and mies used to govem the relationship between audience and 
artwork as it takes place in the world. Several examples of “art systems” 
have been seen earlier in Part 2 of this book, and form an important 
strand of the future development of approaches to making art. However, 
the way that we can interpret them is subtler than it was 30 years ago. 
They are also all examples of human collaboration and of inter- 
disciplinary partnerships in practice. 

Jack Ox makes variations on the static type of work. Music and images 
are closely related and in which the participant can move around in a 
three-dimensional visual space that is also a representation of a musical 
space. Although the viewer does not influence the State of the work, they 
choose a viewpoint and move around it in a very real and dynamic way. 
Thus it has something of the feel of a dynamic-passive piece to it [5]. 
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Esther Rolinson’s work is a direct example of the dynamic-passive va- 
riety in which the performance is influenced by the work’s environment. 
She works with natural elements and architectural structures and creates 
installations in the physical world. She is using digital technology to con¬ 
trol her light structures and to explore the way it affects the relationship 
between the object and the viewer [6]. 

Mike Quantrill works on interactive environments in which the visual 
work reacts to the movement of the participant in a physical space in 
front of the projected images. This work falls into the dynamic- 
interactive category but has a particular characteristic. Quantrill is more 
interested in his own interactions with the piece rather than in those of 
others. Although he sets up interactive situations, for a large part of the 
action he is the participant himself. It is through those levels of in- 
volvement that he feels he leams most [7]. 

The nature of “art systems” such as these is increasingly significant in 
modem technology-based art. Artists are putting considerable effort into 
the specification and construction of interactive situations of many 
kinds. As well as the interactions between the artworks and human par¬ 
ticipaos, many other interactions have come to be important. For ex¬ 
ample, the ways in which the artist can interact with computers and digi¬ 
tal media in general, in order to specify the works, is both complex and 
varied. The increasing degree of collaboration between technologists and 
artists both affects the necessary interactions between artist and Com¬ 
puter and adds another dimensión to be concemed with: interactions be¬ 
tween technologists and artists. 


Learning, Reflection and Research 

The experiences of the twenty-five practitioners and researchers have 
been presented in this book. They are all working at the intersection 
between art and technology in innovative, mostly collaborative, projects 
that push the boundaries of art practice. From this, we furthered our un- 
derstanding about the nature of interaction between people and comput¬ 
ers. There is another benefít, however, from which we can also leam. 

The process of being involved in research about their practice has 
proved both interesting and advantageous to many of the artists in¬ 
volved. As some of the comments in Chapter 30 reveal, the research 
provided both encouragement and help for the artist in reflecting on their 
practice. 

Beyond the specifíc concems of art and technology, the inevitable 
research related-activities that are introduced may influence the devel- 
opment of art practice in the future. Learning about technology was 
clearly important to the artists involved in these studies, but learning 
about their own art practice from the reflections that the research in- 
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duced may have been equally or even more important. It is also very 
important that these reflections are part of a research activity that both 
documents the process and disseminates the outcomes. In this way, what 
has been leamt is shared with the world and all can benefit from the work. 
This sharing also encourages consideration and feedback by others. The 
research is leading to a social development process and so to an accelera- 
tion of the leaming. 

We know from experience that those countries of the world that in- 
vest in sport reap the benefits in terms of excellence in high performance 
events. This success has a spiraling effect in encouraging new generations 
to particípate in sport and, in addition, strengthening spectator follow- 
ings. When countries fail to make the grade at the Olympics, it matters 
enough to galvanize govemments and businesses into generating fimding 
for academies of sporting excellence to build the knowledge and skill so 
essential for success. The Creative arts offer similar social and cultural 
benefits, but, in general, we are less conscious of this. There are differ- 
ences, of course, but the common factors are interesting to note in the 
context of art and technology. 

In sport, the differences between the high performers are so fíne that 
there is strong motivation to draw upon leading research into new tech- 
nologies that gives the crucial competitive edge over the opponents. 
Technology, such as motion capture systems, are used by athletes and 
coaches to study body action in order to identify faults in performance 
and put them right. 

In the art world, the goals may be less overtly competitive than those 
in sport, but the intentions of the participants are not so different. Art- 
ists use digital technology to create artworks in ways they cannot achieve 
in any other way. To put it another way, they are seeking ways of en- 
hancing their ‘performance’ as artists. And if it involves many years of 
struggle to take them on that unknown road, then that is what must be 
faced. For innovative people, this does not just mean becoming skilled in 
using a particular software application, rather it means developing strate- 
gies by which they can realize the challenges they have set themselves. 
Such strategies involve pushing the boundaries of what is technically pos- 
sible, which means always needing to leam new methods, new knowledge 
and new ways of working. 

When Michael Kidner says, “every time I start with a new material it 
seems I am getting involved in a new technology, so I am always an ama¬ 
teur”, he is not being self-effacing [7]. That he remains an amateur is a 
measure of the importance he places on his artistic intentions. If he 
needs to acquire a technique to be able to realize a work, he will pursue it 
in whatever way seems appropriate. But once a work is fmished, he 
moves on. He does not have the time or inclination to spend on becom¬ 
ing highly skilled as would be essential to produce quality craftwork. The 
artist who dedicates himself to becoming a skilled programmer, may be- 
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come, in part, a professional technologist and may have to leam to think 
more like one. The technologist who creates attractive visual representa- 
tions using software for image manipulation does not necessarily become 
a Creative artist as a result. The artist’s endeavour is concemed with 
something deeper than appearance and it is much harder to eharacterize. 
As many of the aceounts by praetitioners in this book show, work at the 
interseetion of art and technology is concemed with organizing structures 
and principies, new art forms, new languages and the implications of 
technology for society. Few of these issues are tackled just by eonsidering 
surfaee appearanees. 

Conclusions 

It is not possible to predict how current artwork with digital technology 
will develop or where it might go. Ñor is it desirable to do so. Even a 
satisfaetory eritieal framework of new forms in art technology has yet to 
be developed, although books such as this may provide material that can 
help towards that work. In any case, the artists and teehnologists repre- 
sented here have in common their desire for eollaboration across the 
cultural gap and a willingness to open their Creative practiee to the seru- 
tiny of the third eye of the researcher. This in itself is a very eneouraging 
pointer to the future. Perhaps the emerging order will be defíned neither 
by artists ñor by teehnologists alone. Instead, we may look forward to 
new types of eollaborations that embrace the interseetions between tech¬ 
nology and art. We have seen the beginnings of a re-defining of the inter- 
seetions between fields where, in this shifting world, we might expect 
most change in the immediate future. 

References 

1. Stringer, R.: Quoted in the Web Wizards exhibition, the Design Museum, Lon- 
don. (2002) 

2. Kluver, B.: Interview Chapter 1,8-11 in this book 

3. Comock, S. and E. A. Edmonds, E.A.: The Creative Process where the Artist is 
Amplifíed or Superseded by the Computer. Leonardo, 16, 11-16 (1973) 

4. Rickey, G.: A Retrospective. Guggenheim Museum, New York (1979) 

5. Ox, J. The Color Organ and Collaboration. Chapter 24, 211 218 in this book 

6. Rolinson, E.: Shifting Spaces. Chapter 28, 237 242 in this book 

7. Quantrill, M.P. Integrating Computers as Explorers in Art Practiee, Chapter 26, 
225 230 in this book. 

8. Michael Kidner from a private conversation with Emest Edmonds (1996). 



Biographical Notes 


The Authors 


Linda Candy 

Linda Candy is Sénior Research Fellow in the Department of Computer 
Science at Loughborough University, UK. She has a first degree in English 
and French, a Masters degree in computer-aided leaming and a doctórate in 
Computer Science from Loughborough University. She is currently princi¬ 
pal researcher for the COSTART project, Studies of Computer Support for 
Creative Work: Artists and Technologists in Collaboration. Her main 
research areas are creativity, interaction design and usability evaluation She 
has conducted studies of Creative people including the designer of the Lotus 
bicycle and has published widely. She is a member of a number of interna- 
tional conference programme committees and has carried out a number of 
projects in collaboration with industry. She is co-chair of the international 
symposia on Creativity and Cognition and Strategic Knowledge and Con- 
cept Formation. She has been invited to present her work in Europe, 
Japan, Australia and the USA. For further details see: www.lindacandy.com. 

Ernest Edmonds 

Emest Edmonds is Director of the Creativity and Cognition Research 
Studios, Loughborough University, UK. His research in human-computer 
interaction and creativity has led to more than 160 publications. The 
research included early advances in user interface architectures, virtual 
reality, intelligent user interfaces and user-centred design. In the area of 
creativity, he fírst published on the implications of computers for art 
practice in 1970. He has been using computers in art since 1968. His 
work has concentrated on logic-based generative digital videos, known as 
video constructs. He fírst exhibited a video construct in London in 1985 
and has since shown these and other related works in Moscow, Sydney, 
Rotterdam, Liége, Vervier, Budapest and Koblenz. Recently he has been 
making interactive, participative work and investigating correspondences 
between visual art and music through the use of computers. He was 
chairman of the Access and Creativity task group for the UK’s Technol¬ 
ogy Foresight programme and leader of its mission to Japan - The Inter- 
action of Art and Technology. He is currently a member of the UK Arts 
and Humanity Research Board’s Visual Arts and Media research panel. He 
is co-chair of the Creativity and Cognition conference series. For further 
details see: www.emestedmonds.org.uk 
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The Contributors 


The artists’ work appears on the Website: www.creativityandcognition.com 


Joan Ashworth 

Joan Ashworth is an artist working in moving image with a background in 
stop-frame animation. While studying graphic design at Newport, Gwent, 
she was introduced to animation, both drawn and stop-frame. She imme- 
diately embraced animation as a means of expression and specialized in 
stop-frame animation for the majority of her degree, as it combined the 
study of many aspects of art, design and film. Later, studying film- 
making at the National Film and Televisión School, Beaconsfield, Buck- 
inghamshire, Ashworth also explored live-action. She graduated in June 
1987 with an 18-minute film The Web, based on Mervyn Peake’s Titus 
Groan, the first book of the Gormenghast trilogy. This was made using 
stop-frame animation with puppets made of soft leather. The Web was 
shown at film festivals worldwide, winning the Mari Kuttna Prize for Best 
British Animation 1987 and broadcast on Channel 4. In September 
1987, she set up a production company, 3 Peach Animation, with two 
partners, Martin Greaves (Producer, NFTS) and Andy Staveley (Director, 
Royal College of Art). The partners closed 3 Peach in 1997 and Ash¬ 
worth and Greaves set up Seed Fold Films to pursue personal projects. 


Betíina Brendel 

Bettina Brendel, bom and educated in Germany, arrived in Los Angeles in 
1953, where she continued her studies at the University of Southern Cali¬ 
fornia. She was one of the pioneer abstract artists on the West Coast of 
the USA. Her interest in abstract thought and imagery led her to study 
the history and theories of modem physics at the New School for Social 
Research in New York City. She subsequently met and corresponded with 
Nobel physicist, Wemer Heisenberg, in Munich, Germany. Her unusual 
ability of extra-sensory perception enabled her to envision unexplored 
areas of nuclear particle physics. She developed these ideas in many of 
her paintings over a period of 40 years. Brendel has been creating art on 
the Computer since 1988. Her giclé prints have been exhibited and col- 
lected in the USA and in Europe. She is frequently invited to present her 
work at various intemational conferences on art and Science and her 
work was exhibited at Creativity and Cognition 1996 in Loughborough, 
UK. 
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Harold Cohén 

Harold Cohén, former director of the Centre for Research in Computing 
and the Arts (CRCA), was an English painter with an established interna- 
tional reputation when he carne to the University of California at San 
Diego (UCSD) in 1968 for a one-year visiting professorship. His first 
experience with computing followed almost immediately, and he never 
retumed to London. Cohén is the author of the celebrated AARON pro- 
gram, an ongoing research effort in autonomous machine (art making) 
intelligence which began when he was a visiting scholar at Stanford Uni- 
versity’s Artificial Intelligence Laboratory in 1973. Together, Cohén and 
AARON have exhibited at London’s Tate Gallery, the Brooklyn Mu- 
seum, the San Francisco Museum of Modem Art, Amsterdam’s Stedelijk 
Museum and many more of the world’s major art spaces. They have also 
been shown at Science centres, including the Ontario Science Centre, the 
Boston Science Museum and the Los Angeles Museum of Science and 
Industry. Cohén represented the US in the World Fair in Tsukuba, Japan, 
in 1985. He has a permanent exhibit in Boston’s Computer Museum and 
has given invited papers on his work at major intemational conferences 
on artificial intelligence, Computer graphics and art technologies. His 
work is widely cited and it is the subject of Pamela McCorduck’s 
AARON’s CODE: Meta-Art, Artificial Intelligence and the Work of Harold 
Cohén. The painting machine with which AARON coloured real drawings 
was premiered at the Computer Museum in Boston in 1995. 


Dave Everitt 

Dave Everitt’s work is concemed with order and disorder in mathematical 
pattem and biological input into art. His early work at Nottingham Trent 
University involved music, visual images, photography, collaborative 
work and installation. From 1986 to 1996 his main Creative focus be- 
came writing. Musically, he is active in both experimental work and 
venue-based music and has performed with members of the Royal Phil- 
harmonic. He has spent a considerable time in the commercial media 
world acquiring project management and computing skills, and in 1991 
became a director of Ecomedia, publishing the magazine Environment 
Now. In 1992 he travelled to Japan with the CBI Environment Unit, 
working on environmental management software funded by Digital and 
Mitsui. In 1997 he began to synthesize Creative activities with Computer 
experience in information systems, psychology, cultural issues, history 
and mathematics. In 1998, he began use digital technology to handle this 
task, devising the bioMatrix exhibition at the School of Art and Design 
gallery in October 1999. His two ongoing collaborative projects are the 
emergency art lab and cubeLife. He has been a member of several steering 
groups and arts advisory panels. 
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Thomas Hewett 

Tom Hewett is professor of psychology and of Computer Science at 
Drexel University where he teaches courses on cognitive psychology, the 
psychology of human-computer interaction, and problem solving and 
creativity. He has been a visiting professorial researcher at the University 
of Vienna, Austria, Tampere University, Finland, Twente University, 
The Netherlands, Loughborough University, UK, the University of the 
Aegean, Greece, and the Battelle Pacific Northwest National Laboratory, 
USA. He is a member of the Association for Computing Machinery’s 
Special Interest Group on Computer Human Interaction (SIGCHI). He is 
also a member of the Society for Applied Research in Cognition, the 
Human Factors and Ergonomics Society and the IEEE Computer Society. 
Hewett regularly offers a professional development tutorial on cognitive 
aspects of interactive computing system design to interface designers. He 
has made a number of invited conference presentations, is a published 
courseware author and has worked on the development of several interac¬ 
tive computing projects. He chaired the ACM SIGCHI Curriculum Devel¬ 
opment Group and was one of the general co-chairs for the CHI ‘94 con¬ 
ference held in Boston, USA. Recent research has focused on identifying 
areas in which computers can facilitate Creative knowledge work, scien- 
tific problem solving environments and networked engineering design. 


Beverley Hood 

Beverley Hood was bom in Darlington, England in 1970. She studied at 
Sheffield City Polytechnic, England, the Nova Scotia College of Art, 
Halifax, Cañada and Duncan of Jordanstone College of Art, Dundee, 
Scotland where she was awarded an honours degree in Fine Art - Sculp- 
ture. She retumed to Dundee in 1995, obtaining a post gradúate diploma 
in electronic imaging. Hood is an artist working with a wide range of me¬ 
dia, including digital technologies. Her practice focuses on hybrid ap- 
proaches, such as combining traditional and non-traditional subject and 
media. Her work is diverse and has taken the form of interactive installa- 
tion, web site, performance, multimedia, print, sculpture and 3D Com¬ 
puter animation. In the year 2000, Hood was the John Florent Stone 
Fellow in the School of Drawing and Painting, at Edinburgh College of 
Art. She has developed projects with a wide range of organisations in¬ 
cluding VRC at Dundee Contemporary Arts, New Media Scotland, New 
Moves International, Akiyoshidai International Art Village, Japan and 
c3, Budapest, Hungary. Recently her work has been shown in the UK, 
Europe, North America, Japan and online, exhibitions inelude; Blue Skies, 
Stills Gallery, Edinburgh, Sum of Parts, Fruitmarket Gallery, Edinburgh, 
Infinitude, Gallery of Modem Art, Glasgow and Sukima Project, com- 
mand N cube, Tokyo. She lives and works in Edinburgh, Scotland. 
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Jean-Pierre Husquinet 

Jean-Pierre Husquinet was bom in Ougrée, Belgium and studied art at the 
Royal Academy for Arts in Liége between 1973 and 1979. He is a 
painter, a musician, a sculptor, a printer and an editor. In 1979, he began 
to specialize in silk screen-printing and in 1982 began to work in a geo- 
metric way. He is co-founder and co-editor of the magazine Mesures Art 
International. His first works using rope as a material date from 1993 
with an installation in the woods of Horion-Hozémont in Belgium. In 
1995, he began teaching at the art school of Valenciennes in France. He 
exhibits regularly, mainly making installations in different sites, natural 
and industrial, throughout Europe, and in Korea, Russia, Estonia, Senegal, 
where he also takes parí in musical performances. In 1998, he realized his 
first audio CD with four musicians and is preparing another one which 
ineludes musical and visual correspondence work. He participated in the 
making of two books with the poets Julien Blaine and Dominique 
Sampiero and created many portfolios with various artists. He is now 
working on a new kind of catalogue which is concemed with a subject 
between anthropology and modemity. 


Fré Ilgen 

Fré Ilgen is an artist and theorist who exhibits regularly and widely in 
Europe, USA and Asia. He was bom in 1956 in the Netherlands and cur- 
rently lives and works in the countryside near Engwierum in the north of 
that country. He has a masters degree and worked previously for some 
years at the European Design Centre, Eindhoven. He was the founder of 
the PRO Foundation from which he organized four international confer- 
ences, seven international symposia and many international exhibitions. 
His aim is to stimulate an international, multi-disciplinary dialogue on the 
thme of art and society. Recently he has become interested in the rela- 
tionship between art, philosophy and Science and is frequently invited as 
guest speaker and guest curator on this subject: for example, a Budapest 
exhibition for UNESCO, international conferences in Japan and Europe 
and a panel-discussion in New York. He also has received public and cor- 
porate commissions in Europe, USA and Asia. In 2001 a major book on 
his artistic development of the last 20 years was published by the Founda¬ 
tion for New Arts in the Netherlands He is represented by Art Front Gal- 
lery, Tokyo, Japan; Gallery Artline, Amsterdam, NL; Maxwell Davidson 
Gallery, New York, USA; Gallery Hüsstege, Den Bosch, NL; Nexus Fine 
Art, The Hague, NL; Park Ryu Sook Gallery, Seoul, Korea; Theo Wad- 
dington Fine Art, London, UK; Waddington and Tribby Fine Art, Boca 
Ratón and Palm Beach, FL, USA. 
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Michael Kidner 

Michael Kidner was bom in 1917 in the UK. He received an honours 
degree in history and anthropology at Cambridge University in 1939 and 
from 1940 to 1946 served in the Canadian Army. He studied art in Lon- 
don and París between 1947 and 1953. In 1957, his work was included in 
Metavisual, Tachiste and Abstract Art in England, the fírst post-war ex- 
hibition of British abstract art. From 1957, he began his search for the 
objective use of colour leading to stripe and wave paintings emphasizing 
colour interaction. From 1966, he began to use colour as a code in con- 
junction with shape and his Columns work reflected the relationship be¬ 
tween two and three dimensions. In the 1970s and 1980s, he explored 
wavy grid lines in which the area in between the lines become the struc- 
tural elements of a space expressing infinity and the use of elastic cloth 
and fiberglass rods express spatial tensión where the rods define the con- 
tour. From 1996 until the present day his imagery incorporates pentagon 
shapes and tulle material where the purpose is to undermine the gestalt. 
Kidner has had a number of one-person exhibitions and group exhibitions 
including the Museum of Modem Art, New York and the Tate Gallery, 
London. 

Colín Machín 

Having graduated from Hatfield Polytechnic in 1971 with a fírst class 
honours degree in Computer Science, Colín Machín went on to study for a 
PhD in Computer Science. His work investigated the relationship between 
the design of Computer hardware and that of the operating System, cul- 
minating in the design and implementation of a novel variable micro- 
code Computer system and accompanying operating system. He was 
awarded a PhD in 1976. From 1974 to 1976, Machín remained at Hat¬ 
field Polytechnic as a lecturer before moving to Loughborough Univer¬ 
sity, where he took up a post as lecturer in the Department of Computer 
Studies (now Computer Science), an appointment held to the present. A 
sometime member of the British Computer Society's Computer Art Spe- 
cial Interest Group, his contribution to the current debate stems from his 
expertise in real-time, microprocessor-based control Systems. This is just 
the kind of technology that is required to power digital artworks. One of 
Machin’s particular interests outside work is photography. Rather than 
simply taking photographs for posterity, he participates in the activities 
of a local photographic society and enters local, regional and national 
photographic competitions and exhibitions. A relatively new venture in 
this area of activity is into the realms of digital imaging - another appli- 
cation of computers to art. 
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Manfred Mohr 

Manfred Mohr was bom on 8 June, 1938 in Pforzheim, Germany. He 
worked in París from 1963 to 1983 and has lived and worked in New 
York since 1981. In 1960, he was making Action paintings and in 1961 
received the school prize for art of the city of Pforzheim. In 1962, he 
began the exclusive use of black and white as a means of visual and aes- 
thetic expression. In 1965 he studied lithography at the Ecole des Beaux 
Arts, París and his geometric experiments led to hard edge painting. In 
1968, his first one-man exhibition took place at the Daniel Templon 
Gallery, París. In 1972, sequential Computer drawings were introduced and 
he began to work on fixed structures. He received awards at the World 
Print Competition, 1973, San Francisco, and the lOth Biennial in Ljubl- 
jana. In 1977 he began to work with the 4D hypercube and graph-theory 
and in 1987 renewed the work on the 4D hypercube and extended the 
work to the 5D and 6D hypercube rotation and their projection as gen- 
erators of signs. In 1990 he received the Golden Nica at Prix Ars Elec¬ 
trónica in Linz and the Camille Graeser Prize in Zürich. In 1994, the first 
comprehensive monograph on Mohr was published by Waser-Verlag, 
Zürich and in 1997 he was elected a member of the group, American Ab- 
stract Artists. In 1998, he started to use colour, after using black and 
white for more than three decades to show the complexity of the work 
through differentiation. 


Marlena Novak 

Marlena Novak divides her time between her Amsterdam and Chicago 
studios creating work for exhibits in Europe and the United States. Her 
most recent digital video animation, Dancing Cranes, was premiered in 
England in 2001. The Mary and Leigh Block Museum (US) premiered the 
multimedia performance, Thresholds, consisting of Novak’s computer- 
generated video installation, with live components of music and text. In 
addition, she has worked with the encaustic technique since the late 
1970s. Her encaustic work is the subject of the documentary film, 
Marlena Novak: Surfaces in Transition. Since 1986, Novak has taught a 
variety of studio art and theory courses at DePaul University, North 
Western University, the University of New México, and the Amster- 
dam’s Instituut voor Schilderkunst. Her work has an intemational audi- 
ence and is represented by collections and galleries throughout Europe 
and the United States, including exhibits in Berlín, Cologne, Stuttgart, 
Amsterdam, Kobe, New York and Atlanta. For more Information: 
www.royboydgallery.com. See also: Surfaces in Transition, a documentary 
film featuring the encaustic technique of Marlena Novak, Ground Zero 
Productions, directed by Michael Hoffman, Hawaii. 
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Jack Ox 

Jack Ox was bom in Denver Colorado in 1948 and is currently living in 
New York City. She has been working on the visualization of music for 
over 20 years, including studies and research in musicology and phonetics. 
She lived in Cologne, Germany, whilst researching her 800 square ft visu¬ 
alization of Kurt Schwitters’ Ursonate, a 41 ft sound poem in sonata 
form. The complete hand painted and collaged Ursonate will be shown in 
the Muzeum Sztuki, Lodz, Poland in 2002. Ox was in Vom Klang der 
Bilder, Staatsgalerie, Stuttgart in 1985, made an Ursonate presentation at 
the Centre Georges Pompidou during the 1994 Schwitters retrospective, 
and exhibited the 12 painting series of Antón Bruckner’s Eighth Sym- 
phony in 1996 at the Neue Galerie der Stadt, Linz, Austria. Parts of her 
Ursonate installation have been exhibited at (among others) SoundCul- 
ture ’96, San Francisco, California and at the Podewil, Berlín in 1998. 
The electronic versión of the Ursonate can be seen at 
www.art.uiuc.edu@art/main.html and was created in collaboration with 
students and staff. Ox has been on the editorial board of Leonardo for 
over ten years, and is guest editor with Jacques Mandelbroijt of a special 
section, Synaesthesia and Intersense. Her project with David Britton, the 
21 st Century Color Organ, has received support from the National Cen¬ 
tre for Supercomputing Applications, Silicon Graphics, Ars Electrónica 
and Boston University. 

Anthony Padgett 

Anthony Padgett was bom in Bumley in 1969. He is an artist with a de- 
gree in philosophy. He taught comparative religión in schools and then 
worked restoring monuments in the Holy Land with the Israelis, Pales- 
tinians and British. Padgett worked as a Computer illustrator for Lancas- 
ter University’s Archaeological Unit and as an intem with the Interna¬ 
tional Council of Monuments and Sites. One of his 30 centimetre high 
sculptures was scanned and manufactured by Computer lasers at two me- 
tres high. After a mystical experience he began to explore the link be- 
tween mystical non-dualism (experiencing everything as One) and moral 
dualism (conflict between Good and Evil). His work breaks the boundary 
between art and spirituality, history and modemity. His art events inelude 
a millennium eve work, created at the Golden Gate, Jerusalem. His three 
solo millennium exhibitions were called Theism. These were held in gal- 
leries in Lancaster and London. Padgett exhibits his work in group shows 
and at Computer manufacturing shows: for example, the Theism exhibi- 
tion was held in the Quaker Gallery, London. www.theism.co.uk and 
www.millennium.co.uk 
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Michael Quantrill 

Michael Quantrill is an artist whose work traverses scientifíc research and 
fíne art. From 1987 to 1992, he worked as a programmer after which, he 
left the computing industry and began to formalize his interest in art 
practice. After studying art and design at Riley College, Hull in 1994, he 
studied fine art at Loughborough College of Art and Design in 1995. In 
1997 he began an ongoing association with the Creativity and Cognition 
Research Studios at Loughborough University where he began to intégrate 
his drawing practice with advanced computing technology. In 1998 he 
worked with Manu Uniyal on the ArtParty98 project. This involved a 
collaborative drawing tool that allowed a number of individuáis from in- 
temational locations to draw on a virtual whiteboard simultaneously. In 
2000 he received funding under the Year of the Artist scheme to con¬ 
tinué his work. Also in 2000 he formed the Emergency Art Lab with 
Dave Everitt, culminating in a commission to present work at the Wired 
and Dangerous Conference in Leicester, UK. In 2001, the Emergency Art 
Lab was commissioned to perform Club Confessional in the UK and Hol- 
land. Quantrill has written a number of papers and presented his work and 
ideas at various intemational conferences. He is currently studying for a 
PhD in Computer Science at Loughborough University, UK. 


Juliet Robson 

Juliet Robson is an artist who uses installation, live art, film and video to 
explore and deconstruct the idea of the ‘norm’, how the boundaries of 
what is perceived as the norm are fluid within varying contexts. She is 
also questioning her own assumptions often through dialogue with her 
audiences. Recently, she has been commissioned to create a permanent 
public artwork for the Arboretum, Nottingham, for the Year of the Art¬ 
ist. Robson has worked as a disability consultant for arts venues, organiza- 
tions and events since 1996. She is an advisor to East Midlands Regional 
Arts Board having previously been a director. She is co-curator of VITAL 
SIGNS, a season of contemporary art in major venues across Nottingham 
profiling new commissions by intemational artists. Recent conferences 
inelude: Access Denied, Saddler Wells, London and Wired and Dangerous 
at The Richard Attenborough Centre, Leicester. Both were part of the 
Eastem Touring Agencies series of Get Wired conferences. She also par- 
ticipated in the Women’s International ICT Conference, Kuala Lumpur, 
Malaysia. Robson graduated from Nottingham Trent University with a 
contemporary arts degree in 1994. 
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Esther Rolinson 

Esther Rolinson has been based in the south east región of England since 
1993. She studied for her degree in visual and performing arts at Brighton 
University, UK and since that time has worked solely as a visual artist 
working with three-dimensional design, gallery installations, digital im- 
aging and architectural lighting. Presently, she is exploring the architec- 
tural applications of three-dimensional structures, light designs and digital 
technologies. In 1999, she completed a major permanent work, Light 
Decks for the Aquarium Terraces, Brighton, England. As part of 
Artsway’s national touring exhibition Get Real, Rolinson is exhibiting 
work which investigates the feasibility of Folly, a digital sculpture. Esther 
has recently premiered a second collaboration with choreographer Carol 
Brown, Machine 4 Living at the Brighton Com Exchange. She has also 
been awarded a major new public art commission, Stream - Hastings 
Lighting Project and a Royal Society of the Arts award to collaborate 
with Freemont Landscape Architects on the landscaping of the town 
centre of Redhill in England. For more information see Get Real: 
www.artsway.demon.co.uk/forth.html and the Millennium Seafront 
Lighting Project: www.hastings.gov.uk/hbc/prwk061299.htm 


André Schappo 

André Schappo is an IT Systems manager who has engaged in diverse 
aspects of technology and human support functions. His working life 
started at the age of 16 as a farm worker followed by numerous jobs, in- 
cluding agricultural mechanic and barman. His first experience of com- 
puting was attending a course on Cobol programming as a mature student. 
This was followed by a Higher National Diploma and then a Degree 
Course at Leicester Polytechnic (now De Montfort University). Since 
then he has been involved in research in various areas, including, graphics 
languages, image processing, colour perception and management and 
Computer supported co-operative work. In 1985, he joined Loughborough 
University as a member of the Computer Science technical team. Later, 
he took on a dual role in the support Services for the department and the 
computing Services function. He had responsibility for Apple Macintosh 
systems across the campus. This enabled him to extend an already strong 
network of contacts throughout the university which proved to be very 
important when he joined the COSTART project in 1998 as a technol¬ 
ogy coordinator. He fervently believes in the superiority of the Macin¬ 
tosh platform for both end users and systems people. He has found that 
most artists he has met also prefer the Macintosh and so, apart from his 
interest in art, it is also a common ground between him and the artists. 
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Stelarc 

Stelarc is an Australian artist who has performed extensively in Japan, 
Europe and the USA, including new music, dance festivals and experimen¬ 
tal theatre. He has made presentations and performances and participated 
in exhibitions in Australia, the UK, Italy, Austria, Germany, the Nether- 
lands, Switzerland, the Czech Republic and Japan. He was a keynote 
speaker at Creativity and Cognition 1996 and CHI2002. He has used 
medical imaging, prosthetics, robotics, virtual reality systems and the 
Internet to explore and extend the parameters of the body. He is known 
for the intemal filming of his body, the 27 suspensión events using inser- 
tions into the skin, and constructing an electronic sculpture inserted in- 
side the stomach cavity. In 1995 he received a three-year Fellowship 
from the Visual Arts/ Craft Board, The Australia Council. In 1997 he was 
appointed honorary professor of art and robotics at Camegie Mellon 
University. As artist-in-residence for Hamburg City in 1998 he com- 
pleted his Exoskeleton Walking Machine project. In 2000 he was 
awarded an honorary degree in law by Monash University, Victoria. He is 
now principal research fellow in the Performance Arts Digital Research 
Unit at Nottingham Trent University in the UK. His art is represented by 
the Sherman Galleries in Sydney. His work may be seen at: 
http://www.stelarc.va.com.au 


Joan Truckenbrod 

Joan Truckenbrod has exhibited her artwork intemationally, including the 
IBM Gallery in New York City, the Smithsonian Institution in Washing¬ 
ton DC, Museu de Arte Moderna in Rio de Janeiro, Musee d'Art Modem 
de la ville de París. Her work has been shown in one person exhibits in 
Chicago, Berlin, and London. In 2000 and 2001 she had one person exhi- 
bition in París and Wiesbaden, Germany. Collections such as Parade Pub- 
lications in New York and ISA Holding in London inelude her work. Ms. 
Truckenbrod is a professor in the Art and Technology Department at the 
School of the Art Institute of Chicago. Her artwork is represented by 
FLATFILE Gallery in Chicago, Galerie de Gegenwart in Wiesbaden, Ger¬ 
many, Colville Place Gallery in London, and the Williams Gallery in 
Princeton, New Jersey. She has received a Scandinavian American Foun¬ 
dation Fellowship and a Fulbright Fellowship, research scholar’s award. 
Her work has been featured recently in an arríele, Instantanés sur l’art 
électronique á Chicago, Computer Art@Chicago in artpress #246, May 
1999, as well as in Computers in the Visual Arts (1998), Art in the Elec¬ 
tronic Age (1993), Photographic Possibilities (1991), and Digital Visions 
(1987). Truckenbrod published her book Creative Computer Imaging in 
1988. 
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Manumaya Uniyal 

Manumaya Uniyal is a doctoral student in the department of Computer 
Science at Loughborough University. His areas of study involve econom- 
ics, Computer graphics, Computer animation and virtual reality. In 1996 
he completed his Masters degree in Computer visualization and animation 
at Boumemouth University, UK. From 1996 to 1997 he worked at the 
National Institute of Design (NID), Ahemdabad, Gujarat in India. At NID 
he was involved in planning and setting up a Computer animation labora- 
tory. In 1997, he received a post gradúate scholarship and joined the 
LUTCHI Research Centre, Loughborough University where he worked on 
a number of projects covering a wide range of areas. In 1998 with Mi- 
chael Quantrill, he developed the ArtParty98 project. The project in¬ 
volved a collaborative drawing tool that allowed a number of individuáis 
from intemational locations to draw on a virtual whiteboard simultane- 
ously. The live artworks were project on a wall in the nightclub of 
Loughborough university student’s unión. He also worked on the Gallery 
of Future project at Loughborough University. During his research, he has 
conducted workshops and projects in the UK, India and Sweden and has 
written papers examining the application of virtual reality in the areas of 
law, health and tourism. 


Román Verostko 

Román Verostko, Professor Emeritus at Minneapolis College of Art and 
Design, trained as a painter and art historian and exhibited his First use of 
electronics in 1967, the Psalms in Sound and Image. With the advent of 
the personal Computer, he gradually developed a personal expert system 
that ineludes his own software driving tech pens and paint brushes 
mounted on pen plotters. Recipient of the Golden Plotter First Prize 
(1994, Gladbeck, Germany) and an Ars Electrónica honourable mention 
(1993), his work has been shown in art and technology exhibitions on 
four continents including Genetic Art - Artificial Life in Linz, 1993 and 
the ARTEC '95 Biennial in Nagoya, Japan. A past board member of the 
Inter-Society for Electronic Art (ISEA) and Programme Director for the 
4th International Symposium on Electronic Art, Verostko has published 
articles and lectured intemationally on the subject of Art and Algorithm. 
Recent works inelude an illuminated binary versión of a universal Turing 
machine and a pen-plotted mural spanning 40 ft in the Frey Science and 
Engineering Centre at the University of St Thomas, St Paul, Minneapo¬ 
lis. Examples of his work may be seen at www. verostko.com. 
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Ray Ward 

Ray Ward studied fíne art at Trent Polytechnic where his work included 
painting, performance, bookwork and video. He has continued to use all 
of these media in his subsequent career as an artist, exhibiting regularly 
over the past 16 years. His current touring exhibition, The King Who 
Played Violin, (with Sates.org), shows how the use of different media 
influences his working process and vice versa. It is a show inspired by the 
words and thoughts of others including professional writers and the gen¬ 
eral public, which is realized through drawing and digital video. It is im- 
portant to Ward that his art is about something more than technique or 
aesthetics and for this reason he would not claim to practice art but to do 
it. He leaves the issue of judging quality to the audience because for him 
the idea of such a thing gets in the way and it is something he cannot 
determine on the behalf of others. He feels as if he could draw all day and 
do nothing else but questions what this would say about him as an artist. 
He believes that you have to do different things and go different places to 
realise that it is all very much the same. 


George Whale 

George Whale is an artist and software engineer with special interests in 
drawing, print and computer-mediated Creative collaboration. He obtained 
an honours degree in fíne art from Portsmouth Polytechnic in 1983 and 
a Masters degree in computing in design from Middlesex Polytechnic in 
1989. Currently a research associate at Loughborough University School 
of Art and Design, he has previously worked as a community artist, as a 
commercial designer and printer and as a graphics software developer. 
One of the original team members of the London Institute research pro- 
ject, The Integration of Computers, Print Technology and Printmaking 
(1994-1998), he has been involved in a number of digital collaborations, 
has exhibited prints intemationally and is co-author of Digital Print¬ 
making (A & C Black, London). His current research is directed towards 
modelling some of the cognitive processes underlying observational 
drawing activity. To the extent that this approach enables drawing 
strategies to be made explicit and their pictorial consequences to be un- 
derstood, he believes that this research will have specific relevance to the 
fiiture teaching and leaming of observational drawing. For further infor- 
mation: www.lboro.ac.uk/departments/ac/ad/htmlpages/staff/gwhale.html 
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Colour Plates 



Two Figures, 1999 Painting by AARON © Harold Cohén 
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Sydney, 1995, stills from video construct © Ernest Edmonds 
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P-707/F, 2001 endura chrome/canvas/wood/vinyl elastomer © Manfred Mohr 
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EXOSKELETON, Cyborg Frictions, Dampfzentrale-Bern 1999 © stelarc. Photographer: Dominik Landwehr, Robot 
Contruction and Programming: F18, Hamburg. Exoskelton was funded by Kampnagel, Hamburg and SMC 
Pneumática Germany. 
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Contrapuntal, grasping blasts of light that warp the plañe of experience, 1999, Roland Print on Capri Paper. 
56"H x 40"W © Joan Truckenbrod 
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asex, 1999 3D Computer Model © Beverley Hood 





Windows to the Micro World, 2000, acrylic on canvas © Bettina Brendel 
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Digital Garden, 1998, Under Construction Exhibition, Gallery of the Future, Loughborough University © Esther 
Rolinson 



Still from Stone Maiden, 2000 © Joan Ashworth 
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The Lemon Song, 2000 augmented relief MDF/wood/wire/stainless steel/acrylic paint 75 x 377 x 44 cm 
© Fré llgen 



Hey Joe, Virtual Painting 1997 © Fré llgen 
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Norman Installation, 1999 © Juilet Robson 
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Rope Works, 1996, Computer model © Jean-Pierre Husquinet 



Roadway, 2001, digital video © Ray Ward 
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Visualization of "lm Januar am Nil" composed by Clarence Barlow, 1984 and realized in the Color Organ, 2001 
© Jack Ox and David Britton 
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Four Softboard Drawing Experimenta 2000 



Theism Sensor Conclusión, 2000 © Anthony Padgett 
































